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Durine the summer months of 1903, when, typhoid fever being 
unusually prevalent in Cleveland, the wards of the Lakeside Hos- 
pital contained many cases of this disease, an attempt was made, 
at first in the female ward alone, to give much larger quantities, 
than usual, of water to drink to the fever patients, to determine its 
effects on their comfort and condition. The free use of water 
internally is, of course, accepted as important in the treatment of 
typhoid fever; and it has been the custom in the hospital to see 
that a patient with this disease should have what was thought an 
abundant supply. In the nursing directions, three pints daily has 
been set as the least amount which such a patient should receive; 
and besides the water given by the nurse, a quart bowlful of ice- 
water with a bent-glass tube on a stand by the bed-side has enabled 
the individual to help himself with a minimum of exertion. The 
twenty-four-hour amount of urine, always measured and charted, 
has shown in most cases a daily record of from forty to fifty ounces 
during the time of the fever, and this has been taken as a fair 
index of sufficient fluid ingestion. 

In trying to administer additional water it was soon found, 
with the efficient help of an admirable head-nurse, that without 
discomfort or special reluctance on the part of most patients, the 
unexpected and unusual amounts of from a gallon to a gallon 
and a half, or even more, could easily be taken. This was accom- 
plished by giving four ounces of water every fifteen minutes during 
the waking hours, amounting to from eight to fourteen pints, 
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according to circumstances, in the twenty-four hours. In addition 
the ordinary patient received every two hours during the day, and 
once or twice at night, alternately six ounces of milk and six ounces 
of albumen-water, representing some three pints more of fluid. 
These large quantities, so given, were well borne. An occasional 
patient rebelled at first at the frequent dosage, but most took 
the water readily and some greedily, and the reluctant were, as 
a rule, soon persuaded that their comfort was enhanced thereby. 
The resulting diurésis was marked. The amount of urine passed in 
the twenty-four hqurs after admission in the average case was found 
to be about twenty ounces. After forty-eight hours, or by the end 
of the third day, with much uniformity in the abrupt response to 
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V., Med. No. 4231. The broken line shows the urine in ounces. 


the copious water-drinking, as the charts show, there resulted a 
daily elimination of from eight to twelve pints, and even in some 
cases two gallons or more of urine; and the polyuria was readily kept 
near this level in an uncomplicated case during the febrile part of 
the illness. A daily urine flow of from 120 to 160 ounces was 
established and maintained with ease in the average case (Chart I.) ; 
220 ounces and more were not unusual (Charts II. and III.), and in 
an occasional instance, like that of Annie M., Medical No. 3720 
(Chart IV.), ten ounces were passed on the day of admission, to be 
succeeded on the third day by the enormous flow of 431 ounces, 
while the average elimination was 270 ounces. 

The daily number of typhoid fever cases in the hospital at this 
time was from forty to fifty, and the nursing-staff was taxed to 
the utmost with the routine care of the patients, and especially 
with the great number of tub-baths required. In the ward, however, 
where this experiment in hydrotherapy was undertaken, the head- 
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CHart II. 
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D., Med. No. 4068. The broken line shows the urine in ounces. The record was omitted when 
the temperature became normal. 
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nurse was soon decided in her judgment that fewer baths were 
needed and that the total nursing care of the typhoid patients was 
less, in spite of the extra attention which the frequent administration 
of water and the increased use of urinals involved. In the bed- 
side observation of this group of cases, the general comfort of 
the patients so treated seemed apparent. Headaches were not so 
troublesome, so that the familiar ice-bag was much less in evidence 
in the ward. ‘Tongues and mouths kept noticeably clean and moist, 
and the toilet of the mouth cavity was a much simpler nursing task. 
Apathy, deafness, restlessness, nocturnal delirium and other nervous 
and toxemic symptoms seemed less in evidence, hypnotics were 
not so often needed, nausea was unusual, and remissions in temper- 
ature appeared more frequent. Complications, minor and major, 
were few among the patients, and there were no deaths in this first 
small series, amounting to twenty cases, though the prevailing epi- 
demic was of severe type, and the genéral mortality in the community 
and in the other wards of the hospital at the same time was large. 

An additional year’s experience, during which this element of 
treatment has been continued with more or less thoroughness in 
all the medical wards of the hospital and in the services of Dr. 
H. H. Powell, Dr. J. H. Lowman, and Dr. H. S. Upson (I am 
greatly indebted to these gentlemen for permission to utilize their 
cases), as well as of the writer, has seemed to confirm the early 
impression of its usefulness, and demonstrated that in all cases of 
typhoid fever, unless on admission profoundly toxic or with serious 
complications, or in the case of children who will ‘not, as a rule, 
take water so often, this very abundant flow of urine can be secured 
with certainty in forty-eight hours and kept up during the illness. 
The method of administration first adopted of having the patient 
receive, when awake, four ounces of water every quarter of an hour, 
has been continued. Larger quantities at a time are less acceptable, 
and often not well tolerated, while small amounts, frequently given, 
are usually not. unwelcome. 

The urine in these cases when the daily amount exceeds a gallon, 
is extremely pale, with a specific gravity of from 1001 to 1005. 
With an elimination of more than 200 ounces, the specific gravity 
of the watery fluid is often below 1001. There was found to be a 
close approximation in the absence of diarrhoea or sweating, between 
the amount of fluid ingested and the quantity of urine eliminated. 
Thus in the case of K. (Chart ITI.), during ten days, 2664 ounces of 
fluid were given, while the quantity of urine passed was 2626 ounces, 
an average daily difference of some four ounces. On certain days 
the amount of urine passed would slightly exceed the liquid taken. 
When obvious perspiration was present, or several loose movements 
occurred, the disproportion was, of course, more marked. 

In the case of B., Medical No. 4230, where the skin kept moist 
during most of the illness, 1358 ounces of fluid were given in six 
days and 844 ounces passed, a daily average of 226 ounces and 140 
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A. M., Hosp. No. 8720. Extreme case of polyuria, with increase of urine from 10 ounces on the 
first day to 431 ounces on the second day. 
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ounces, respectively. Chart V. shows the effect of repeated hemor- 
rhages upon the quantity of urine, with the subsequent stoppage of 
milk and restriction of water supply. 

From June 1, 1903, when the treatment was begun in one of 
the wards, to October 1, 1904, 100 cases of typhoid fever have 
shown a daily urine flow of 100 ounces or more; in 56 of this number 
the amount has been between 100 and 160 ounces; in the other 
44 cases, over 160 ounces. During this entire period of sixteen 
months, 308 cases have been in the hospital, but during the eight 
months since January 1, 1904, only 105 cases, the improvement 
in the Cleveland water supply having greatly lessened the frequency 
of the disease since April, 1904. And as it was not until February, 
1904, that this method of water-giving became general in the 
medical wards, the 100 cases represent a more nearly consecutive 
series than the discrepancy in totals would ‘indicate. 

These cases have been carefully analyzed by Dr. Clarke, who, 
as resident physician, has had charge of most of them, as to their 
course, complications, and fatality, and contrasted with a series of 
50 cases during the early part of the same period, in which there 
was no attempt to establish polyuria, and with the 373 cases in 
the hospital during the year 1903. The duration of fever in the 
two former sets of cases proved precisely the same, 30.7 days; and 
exactly 8 per cent. of relapses occurred in these groups with 11 per 
cent. in the 1903 series. The average number of tub-baths (given 
every four hours if the temperature reached 102.5°) in the cases 
of urine flow below 100 ounces was 46; of those above 100 ounces, 
38.6; of the 44 cases above 160 ounces, 32, pointing to greater 
remissions of temperature in the polyuria cases. Bowel movements 
were apparently little affected by the large amounts of water ingested, 
contrary to the expectation that constipation would be less common, 
and the proportion of cases with regular movements, constipation 
or diarrhoea was practically the same in the three contrasted series. 
Retention of urine occurred in the first twenty-four hours after 
admission in 2 cases, and in 1 was persistently troublesome. ‘The 
thin, watery urine was well tolerated by the bladder, as a rule, and 
eighteen or twenty ounces were often passed at a time, though with 
a daily elimination of one or two gallons this involves frequent 
urination. As much less fluid was given at night, this does not 
imply disturbance of rest. There were 10 cases of hemorrhage in 
the polyuria group, 8 in the 56 cases below 160 ounces, and 2 in 
the 44 cases with more than 160 ounces, to compare with 12 per 
cent. and 6.7 per cent. of the other series. No one of these 10 
hemorrhage cases was fatal. One case of perforation occurred in 
the 100 cases; 3 in the group of 50, and 15, the unusual percentage 
4 in the 373 cases of 1903. Phlebitis was met with but once. The 
proportion in the other groups being 6 per cent. and 3.5 per cent.; 
and though the frequency with which venous thrombosis occurs 
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in typhoid varies much, it is conceivable that the copious water- 
drinking may lessen the tendency to the formation of agglutination 
thrombi. Otitis media was also infrequent, 3 cases developing, 
3 per cent., with 3 in the 50 series, 6 per cent., and 16 in the 1903 
series; 4.3 per cent.; and it seems plausible that the clean, moist 
mouths of these cases may well lessen the likelihood of middle-ear 
infection. Meteorism, however, usually of moderate but in some 
cases of considerable degree, was more common among the patients 
taking large quantities of water. Whether a coincidence or in any 
degree dependent on the treatment does not appear. The skin of 
these patients seemed less dry and harsh than usual; and furunculosis 
occurred only once or twice. 

It is regretted that incompleteness of earlier records makes it 
impossible to compare with accuracy such symptoms as headache, 
apathy, restlessness, insomnia, and mild delirium; but the impression 
is strong in the minds of those who have cared for and watched 
these patients, whether nurses, house-staff, or the visiting physician, 
that just these toxic nervous symptoms of the disease, the symptoms 
so beneficially influenced by the cool-bath treatment of typhoid 
fever, are still more efficiently controlled by the copious water drink- 
ing, employed, of course, as an accessory, not a substitute means 
of hydrotherapy, and that patients are more comfortable for the 
treatment. 

The total mortality of the polyuria group of 100 cases was five, 
5 per cent. Four deaths occurred among the 54 cases with an 
elimination below 160 ounces, 1 death in the group of 46 cases 
where 160 ounces were exceeded. ‘The latter case, after a severe 
illness, but when apparently convalescing satisfactorily, died on the 
sixth day of normal evening temperature, with an acute dilatation of 
the right heart. The other four fatalities were due, one to toxemia 
one to perforation, one to laryngeal perichondritis, and one to 
peritonitis following an operation for suspected perforation. The 
mortality of the 308 cases in the hospital during the period under 
consideration from June, 1903, to October, 1904, and including the 
100 polyuria cases, was 7.8 per cent., with twenty-four deaths. The 
mortality of the year 1903 was, however, usually large, 10.2 per cent. 
of a total of 373 cases, and the last half of this year with its large 
quota of patients not having such quantities of water internally, 
contributes two-thirds to the entire group of 308 cases. The death 
rate of the 105 patients discharged from the hospital during the 
eight months from January 1 to October 1, 1904, has been 6.6 per 
cent. 

From March Ist to October 1st, the period during which all 
patients, with few exceptions, have received this form of treatment, 
there have been 77 cases with 3 deaths, 3.9 per cent, and, to date 
(October 11th) 86 cases with a mortality of 3.4 per cent. Finally, 
from April 1, 1904, to October 11, 1904, the rather unusual con- 
secutive series of 56 cases without a death has occurred. 
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As the 100 cases of typhoid fever with polyuria reported represent, 
in some measure, a selected group, the small and diminishing 
mortality rate is, of course, at the most, suggestive. It is felt, 
however, that certain conclusions as to the results and usefulness 
of this mode of treatment, which seems to supply an additional 
means of combating the toxemia of the disease, may be submitted 
with some confidence with the hope that this method of copious 
water-drinking with its resulting diuresis, may be found by other 
observers to diminish in some further degree the severity and 
mortality of typhoid fever in hospital practice. 

Our experience and conclusions may be summarized as follows: 

1. Large quantities of water internally, a gallon or more in 
twenty-four hours, may easily be taken by typhoid fever patients, 
if administered in small quantities at frequent and definite intervals. 

2. A copious elimination of watery urine at once follows, the 
degree of polyuria, day by day, closely corresponding to the quantity 
of fluid ingested. 

3. Patients are more comfortable by this mode of treatment and 
toxic, nervous symptoms are lessened. 

4. The mortality, as well as the severity, of typhoid fever, seems 
to be still further diminished by this method of hydrotherapy 
employed as an accessory to the cool-bath treatment of the disease. 


CHLORIDE AND WATER EXCRETION IN TYPHOID 
FEVER, WITH COPIOUS. DIURESIS. 


By Toraup M.D., 
PROFESSOR OF PHARMACOLOGY AT WESTERN RESERVE UNIVERSITY, 


AND 
J. A. Hormann, Pu.B. 
(From the Pharmacological Laboratory of Western Reserve University, Cleveland, Ohio.) 


I. INTRODUCTORY. 


THE clinical tests of Drs. Cushing and Clarke, described in the 
preceding paper, offered an opportunity of investigating several inter- 
esting features of urine secretion in typhoid fever, as influenced by 
unusually large diuresis, the consequence of a very free administra- 
tion of water. This opportunity we were glad to utilize as far as 
time would permit. To avoid complications, we confined ourselves 
to the study of the excretion of water and chlorine, neglecting all the 
other urinary constituents.. The.practical agreement of the results 
in all the cases examined shows that the material was sufficient to 
justify general conclusions. 
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We wish to take this opportunity to thank Dr. Cushing for the 
use of this clinical material, and the medical staff of Lakeside Hos- 
pital for their ready co-operation. 

The details of the results are presented in the appendix, i in the 
form of charts, and we shall confine ourselves to the discussion 
of the results. We shall touch but lightly on the bibliography of 
the subject, since this was discussed in the previous papers by 
Sollmann.* 

While writing this paper, a monograph by Garratt? has come to 
hand which contains an excellent synopsis of the literature as well 
as valuable original contributions. 

Concerning the cases included in this investigation, we may 
premise that they were all male subjects with typhoid fever of 
moderate degree, without fatality. All presented a trifling albu- 
minuria. The study of each case was begun soon after admission 
to the hospital, and continued for a’ variable period, but never far 
into convalescence. The patients were confined to bed during the 
entire period of observation. For the greater part of the time they 
were on a milk and albumen diet;* during convalescence they 
received the diet noted in the appendix. All patients were given 
four ounces of distilled water every fifteen minutes. This as well 
as the food was omitted during sleep, and modified according to 
circumstances. ‘This showed considerable irregularity. 

All the patients excreted a very large quantity of urine of very 
pale color and of low specific gravity, containing an extremely low 
percentage of chloride. 


II. THE DIURESIS, 


Tue Decree or Druresis. The quantity of urine excreted by 
these patients was very great. Excluding the period during which 
the administration of food was temporarily suspended on account 


1 American Journal of Physiology, 1902. vol. viii. p. 156 ; ibid., 1908, vol. ix. p. 426. 

2 Medico-Chirurgical Transactions, 1904, vol. lxxxvii. 

3 The usual directions were that each patient should receive, every four hours, four ounces 
of milk with two ounces of lime-water, and every four hours alternating with the milk the 
white of one egg dissolved in six ounces of water, with a teaspoonful of sugar and a few drops 
of lemon-juice. A record of the feeding was directed to be kept. This showed considerable 
irregularity. 

The analysis of these fluids yielded per litre: 
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of hemorrhage, the daily excretion of urine was generally above 
three litres, averaging over five litres, and exceeding nine litres on 
several isolated days. 

The excretion of this enormous quantity of fluid is conclusive 
proof that the kidneys are not appreciably injured (at least under 
the conditions of these experiments) by typhoid fever or by pro- 
longed diuresis. The conclusion is supported by the study of the 
urinary constituents, since the percentage of chlorides and the 
total molecular concentration depart very materially from those 
of the plasma. We will show later that the chlorides fall to ex- 
tremely low figures, on some days below 0.1 gram per litre. The 
molecular concentration was only determined twice in the case of 
Kretzian. On July 16th the depression of freezing point was 
0.215° C.; on July 19th, 0.205° C. This was probably the lowest 
point reached. It is pretty near to the recorded minimum (0.12° C.).* 
The lowering of this factor below that of the blood (0.56° C.) 
under the influence of water has been proposed as a test of renal 
efficiency. The present kidneys evidently bear the test very well. 

The kidneys are also maintained very efficient in the excretion of 
material. ‘The two cases of typhoid fever studied by Hatcher and 
Sollmann’ are valuable for comparison, as the patients were kept 
under nearly identical conditions, except that only the usual quan- 
tities of fluid were administered, the urine measuring 650 c.c. to 
1600 c.c. These cases showed a greater depression of freezing 
point (4) than the present series during the period of milk diet: 
Case N, mean A equals 1.163; extremes, 0.859 to 1.446; Case B, 
mean A equals 0.994; extremes, 0.991 to 0.997). On the other 
hand, the daily excretion of total molecules (4 X c.c.) was much 
greater with the water treatment. With Kretzian, 4 X c.c. = 
1935.0 on July 16th; 1758.9 on July 19th; whereas, in the cases of 
Hatcher and Sollmann, 4 X c.c. never exceeded 1428.5, the mean 
being about 900. We shall show later that the total excretion of 
chloride is also greater with diuresis than without. 

Corresponding to the low molecular concentration, the specific 
gravity in the present series was also very low. Readings of the 
urinometer varied between —1.0 and +2.8. No correction was 
made for temperature (summer heat), so that the real specific, gravity 
is somewhat higher. In the case of Colson, the readings lay between 
2 and 5 during polyuria, and between 9.8 and 12.5 when the 
quantity of urine was small (after hemorrhage). 

DEPENDENCE OF THE DIURESIS ON THE INCOME OF FLUID.—The 
charts show that, with few exceptions, the curves for the income and 
output of fluid are strictly parallel, day by day. This is interesting 
as showing that the kidneys are capable of meeting efficiently even 


1 Fr. v. Koranyi. Berl. klin. Woch., 1899, Bd. xxxvi. p. 782. 
2? American Journal of Physiology, 1902, vol. viii. p. 139. 
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the not inconsiderable task imposed on them by the elimination of 
nine litres per day of urine of very low molecular concentration. 
For if the kidneys were at all unequal to the task, an accumulation 
of fluid would occur in the body, and the fluid would be excreted 
when the administration of water was discontinued, so that the 
urine excretion would exceed the fluid income whenever the latter 
was reduced. This does not occur at all, since the curves for 
ingestion of fluid and excretion of urine are so nearly parallel. 
Colson shows strikingly how the urine may fall in one day from 
7000 c.c. to 3000 c.c., and Hickock from 5500 c.c. to 1300 c.c. by 
the reduction of the fluid. It is true that intestinal hemorrhage 
was present in both cases. If this had any effect it would favor 
retention of fluid; but the near approach of the output to income 
shows that this retention cannot be great. 

The conclusion that no progressive retention of fluid occurs may 
also be seen by comparing the income and outgo of water during 
longer periods, as seen from the following table: 


c. of | C.c of | defici- 

fluid | urine | enc 
vation col- jin fluid) 
listered. | lected.| ex- | aver’ge 
‘ereted. 8 
| |pr. day. 


Colson, polyuria . e . . | July 11-19 $3,540 | 15,180| 1687 
Colson, smallurine . . .| July 21-30 

Hickock, polyuria. . | Aug. 15-17 
Hickock, small urine . Aug. 19-22 3 3 090 2,790; 930 
Kordick, polyuria . . Aug. 19-Sept. 12 | 98.540 76,230 | 17,810| 1154 
Kretzian, ‘‘ . | July 12-80 | 157.020 | 155.800 | = 1,720} 90 
Doyle, . | Ang. 15-17 3 17,560 | 17 610 -50 -17 
. Kiswan, incontinence of urine | Aug. 15-Sept. 2 {120.780 | 94,470 |<26,310 <1380 
Barber, profuse sweating . . | Ang. 7-Sept. 2 6 | 48,540 | 18.840 29,700 | 4950 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 


Excluding Cases 2, 4, 8, and 9, the average daily difference in the 
entire series equals 763 c.c., being but little larger than the average 
difference of Cases 2 and 4, with small urine secretion. In Case 6 
the income and outgo practically balance; in Case 7, even more 
appears to be excreted than is administered. Cases 1 and 2 seem 
to show, indeed, that a greater amount of fluid is retained when the 
administration is large than when it is small, but the difference can 
probably be explained by differences in perspiration, due to the 
hemorrhages which occurred during the period of the lesser water 
administration. 

We would also point out that the close agreement between the 
income and output of fluid shows that the elimination of the latter 
occurs to by far the greatest extent by the urine; only a relatively 
very small amount remains to be excreted by the bowels. 

Accepting the conclusion that no appreciable progressive reten- 
tion of fluid occurs after the administration of the water is well under 
way, it might still be supposed that a retention would occur during 
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the first days of administration, an equilibrium being established, 
somewhat as occurs in the administration of salt or bromides to 
normal individuals. Our charts do not answer the question directly, 
but the prompt and complete response of the urine curves to 
any change in the administration of the fluid, argues strongly 
against the initial retention. The chart also shows that the urine 
responds promptly and efficiently to the income of fluid, even after 
severe hemorrhage and withdrawal of fluid—.e., when the need 
of organism for water might be supposed to be the greatest. 

Tue Errect or PERSPIRATION ON THE DiuREsis. This is seen 
very prettily in the case of Kordick. Free perspiration was noticed 
on the last two days of observation, and the chart shows a corre- 
sponding increase in the difference between the fluid and urine. 
Barber is perhaps a still more striking illustration. This patient 
had frequent chills, with sweating, between August 28th and Sep- 
tember 2d. Accordingly the difference between fluid and urine 
averages 4950 c.c.—very much more than even the maximum 
average (1687 c.c.) observed in any of the other cases. Allowing 
800 c.c. as the average apparent retention, Barber must have elimi- 
nated by the perspiration over 4000 c.c. per day more fluid than the 
other patients. This is very much more than the usual total loss by 
perspiration, as calculated by Garratt,’ namely, 1200 c.c. for high 
fever, 1500 c.c. for high fever with remittance, 2068 c.c. in crisis, 
and 1096 c.c. in epicrisis. 

This would indicate that the perspiration may be much more 
freé with copious administration of water than it is ordinarily. This 
must be an important antipyretic measure. We would also empha- 
size that the quantity of urine was still very high (2500 c.c. to 4500 
c.c.), notwithstanding the copious perspiration. 

Tue Errect or TEMPERATURE ON THE DrvurREsis. Since the 
administration of fluid was not kept perfectly constant, it would be 
difficult to determine the effect of the degree of fever, unless this 
effect were fairly large. ‘The latter was certainly not the case, and 
it is our belief that the temperature has no great effect on the elimi- 
nation of urine, except indirectly by influencing perspiration. 

Tue Errecr or CaTHARTICS ON THE DrureEsis. These, by 
abstracting water through the bowels, should increase the difference 
between the income of fluid and the quantity of urine. This is 
shown by Kretzian, July 6th and 7th (see chart). 

Errect oF Diuretics ON THE Druresis. The charts show 
that the following diuretics certainly did not increase the quantity 
of urine: agurin, 6 grams per day; sodium acetate, 9 grams per 
day; potassium nitrate, 9 grams per day; urotropin, 2 grams per 
day. Indeed, the diuresis was generally less than in the control 
periods, the patients not being able to take as much water. This 


1 Loc. cit. 
VOL. 129, No, 2.-FEBRUARY, 1905. 14 
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’ inefficiency of the diuretics during the existence of polyuria is an 
interesting phenomenon. 

J. B. Macallum’ has recently found that 
the injection of calcium chloride greatly diminishes the urine excre- 
tion in rabbits. ‘Two of these patients, Hickock and Colson, 
received considerable amounts of this salt by mouth. It is some- 
what difficult to judge the effects, as the administration coincided 
with the period of the water withdrawal; but comparing the hem- 
orrhage period of Hickock, who received 4 grams of calcium chloride 
per day (August 17th to 22d) with the second hemorrhage of Colson, 
who did not receive calcium chloride (July 19th to 28th), no essen- 
tial difference can be detected. It is, therefore, probable that the 
calcium does not influence the diuresis under these conditions. 


Ill. THE CHLORIDE EXCRETION. 


The excretion of chlorides was low in these cases, both as con- 
cerns the quantity per day and per litre. Since a greatly lessened 
excretion of chloride is the rule in typhoid fever, it is necessary to 
compare the present series of polyuric patients with others in which 
the quantity of urine is no more than ordinary. ‘The study pub- 
lished by Hatcher and Sollmann’ is especially valuable in this respect, 


as the conditions other than water administration were practically 
identical in both series. We shall, however, avail ourselves also of 
other accessible data. 

Tue EFFEcT OF THE POLYURIA ON THE CHLORIDES. This may 
be judged by comparing the averages of the two series of typhoid 
cases: 


Chlorides Chlorides 
per litre® per day 
(NaCl). (NaCl). 

A. Polyuria (present series) . 4500 c.c. 0.25 gm. 1.6 gm. 

B. Ordinary quantity of urine (Hatcher and Sollmann) 885 ~- 0.63 0.58 

C. Various fevers above 100° (Garratt) . 958 0.90 0.88 


Quantity 
of urine. 


The comparison of A and B shows that the polyuria, of about five 
times the normal, increased the elimination of chloride to about 
three times the normal, while it diminished their quantity per litre to 
about one-third. 

This large polyuria, therefore, affects the chloride excretion in 
the same direction as it would in the normal kidney. 

Lesser variations in the urine secretion also cause an inverse change 


1 Journal of Experimental Zoology, 1904, vol. i p. 179. 

2 American Journal of Physiology. 

3 The chlorides are always calculated as sodium chloride. 

* Hickock and Colson are excluded, since they received calcium chloride, which might 
vitiate the conclusions. 
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in the concentration of the chlorides, but the daily elimination 
is scarcely affected. ‘This may be seen from the following table: 


Mean quantity Meanchlorides Mean chlorides 

of urine (c.c.). per litre (gm.). per day (gm.). 
Kretzian . 0.17 1.5 
Kordick  . 5500 0.23 1.7 
Kiswan . 4200 0.27 1.5 
Barber - 4000 0.35 1.7 


The study of the extremes also shows that the quantity per litre 
is more variable than the quantity per day. 


Minima. Maxima. 
Extremes of sodium chloride per litre . - 0,09-0.20 0.27-0.60 
Extremes of sodium chloride perday . . 0.60-0.80 2.8 -3.2 


The constancy in the limits of the daily chloride excretion is cer- 
tainly very striking. It has been observed by other investigators.’ 

All these considerations, based on averages, justify the conclu- 
sion that the degree of diuresis causes a parallel but small change in 
the total excretion of chlorides, and an inverse and considerable change 
in the percentage of this ion. 

It is difficult to verify these conclusions by the study of the indi- 
vidual curves. Indeed, at first glance it would seem that the per- 
centage and daily elimination both varied in the same direction as 
the diuresis in the majority of cases. (For instance, Kordick, August 
25th to September 2d; Kretzian, July 6th to 17th; Colson, July 19th 
to 28th; Kiswan, August 19th to 24th; Hickock, August 18th to 
21st.) ‘This, however, is a mere coincidence. A closer inspection of 
the curves shows that the percentage of the chlorides is really fol- 
lowing the income of chlorides (which we shall study later), and 
that the latter is parallel to the income of fluid, and hence to the 
degree of diuresis. Indeed, the curve of the percentage of chlorides 
agrees better with the curve of the income of fluid than with that of 
the excretion of ur‘ne. 

When there is a difference in diuresis independent of the admis- 
sion of fluids—for instance, by perspiration, as in the case of Barber, 
and with Kordick on September 2d—the chloride obeys the general 
rule—. e., the daily quantity varies with, the percentage inversely 
to, the diuresis. 

THe Errect OF PERSPIRATION ON THE CHLORIDES. Sweat con- 
tains about 0.3 per cent. of chloride, even in fever. It might be 
supposed, therefore, that the daily quantity of chloride and its per- 
centage in the urine should both be lessened by profuse perspiration. 
The observations on Barber and Kordick do not bear this out. 
Evidently the excretion by the urine predominates so greatly over 
that by the sweat that the influence of the latter is totally obscured. 

Tue Errect oF THE FEBRILE CONDITION ON THE CHLORIDES. 
A careful comparison of the fever and chloride charts fails to reveal 


1 Garratt. Loc. cit., p. 21. 
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any correspondence. The chlorides usually drop to about 2 grams 
per day within three days of the inauguration of the milk diet, and 
tend to continue about this low point as long as the milk diet is con- 
tinued, independently of the curve of the fever. They increase again 
when the patients are placed on convalescent diet, and often show 
very conspicuous oscillation at this time. The increase could, in 
most cases, be referred to greater chloride in income (broth, etc.). 
This agrees with the general experience of most other investigators, 
in all febrile diseases except pneumonia. The only apparent effect 
of hemorrhage is seen in the simultaneous drop of the temperature 
and chlorides after hemorrhage (Colson and Barber). However, 
this is evidently due to the simultaneous stoppage of all food. 

Tae EFrect OF THE CHLORIDE INCOME ON THE CHLORIDE 
ELIMINATION. Excluding the administration of calcium chloride 
(which will be considered separately), almost every change in the 
chloride income causes a corresponding change in the chloride elim- 
ination. There is apparently little tendency to retention. Even 
after severe hemorrhage and complete starvation, the chloride 
excretion responds promptly and completely to our increase of 
chloride income. It would be difficult to imagine a condition in 
which the need of the organism for chloride could be greater. 

It is well known that the chloride excretion does not usually 
respond as promptly as this to changes in the chloride income, and 
that fever patients especially show a tendency to retention. We may 
perhaps suppose that the polyuria tends to reduce the chloride of 
the body to the extreme minimum, causing a ready elimination of 
any excess. It would seem to us that this is in fair agreement 
with Forster’s theory,’ although it could scarcely be cited as a proof 
of the latter. 

We wished. to determine also the effect of large additions of 
chlorides to the diet. - The patient with whom we tried this (Colson) 
became nauseated, however, by the addition of 1 per cent. of sodium 
chloride to the water and milk, and absolutely refused to take the 
salt. In the face of this resistance we did not insist. The prompt 
and considerable rise in the chlorides in the convalescent period 
shows sufficiently that the elimination responds to large quantities 
of chlorides, but it does not permit any conclusions as to the com- 
pleteness of the elimination. 

THe QUESTION OF CHLORIDE RETENTION IN Fever. We have 
seen that the degree of hyperpyrexia does not modify the chloride 
excretion in the present series of cases, and that this is the general 
result in all fevers, with or without polyuria. ‘This does not, of 
course, imply that the disease process which underlies the hyper- 
pyrexia has no effect on chloride excretion, independent of the 
hyperpyrexia. In the previous papers of Sollmann’ the conclusion 


1 See T. Sollmann, American Journal of Physiology, 1902, vol. viii. p. 163. 2 Loc. cit. 
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_was drawn that “the disappearance of chloride from fever urines 
is due practically entirely to a deficiency of chloride income.” ‘This 
was based mainly on the observation that chloride excretion is influ- 
enced in the same direction as in health, arguing that the same 
mechanism is involved. While we see no reason to modify the latter 
conclusion, we believe that the phenomena are modified quantita- 
tively in fever, in the direction of a much greater oa a to 
chloride retention. This may be seen from the following table of 
averages: 
Sodium Sodium 


Quantity - chloride chloride 
of urine. per litre. per day. 


A. Typhoid fever with polyuria . ° . 4500 c.c. 0.25 gm. 1.6 gm. 
B. Typhoid fever with ordinary quantity of 
urine . : 885 0.68 0.58 
Hatcher and Sollmann, Moos (quoted by 
Garratt) . 0.9-3.4 
C. Fevers above 100° (Garratt, loc. cit. ) : - 958 J 0.88 
D. Normal individuals on milk diet (Garratt, 
last day of No. 1, and second and third 
day of No.2) . « 2.75 2.7 
Haskins! (fourth and fifth den). e - 1125 2.10 2.36 


In fever, with milk diet (B and C) the daily excretion of chlorides 
by the urine averages between 0.53 to 0.88 gram,’ and even with 
the large polyuria of the present series it averages only 1.6 grams, 
whereas in normal individuals on a similar diet it averages between 
2.35 and 2.7 grams. 

In this table the chloride income has not been considered, so that 
an absolute retention of chloride over the amount administered is 
not proven. 

Haskins’ gives data from which the absolute retention of chlorides 
may be calculated.‘ 

From the first to the fifth day, inclusive, the chloride income was 
14,508 grams; the excretion by the urine, 20,638 grams, a loss of 
6.130 grams, or an average loss of 1.23 grams per day. Selecting 
the fourth and fifth days, when the conditions had reached a prac- 
tical constant, the income was 7.25 grams, the output 4.71 grams, 
an average apparent retention of 1.27 grams per day. ‘The loss by 
the feces and sweat must be subtracted from this. Réhmann deter- 
mined the daily loss of chloride by the feces as 0.162 gram; there 
are no available data as to the loss by the sweat, but we see that even 


1 American Journal of Physiology, 1904, vol. x. p. 362. 

2 The higher figure of Moos may be excluded because it evidently does not refer to a milk 
diet. 

8 Loe. cit, 

4 In the tables given in Haskins’ paper, the sodium chloride of milk is assumed to be 2.7 
grams per litre, according to Bunge’s figures. This seems to show a considerable chloride 
retention. There can be little doubt, however, that Bunge’s figure is too high for the milk 
used by Haskins. Réhmann determined the chloride content of milk as 1.56 grams sodium 
chloride per litre ; Schubert gives 1.6 grams ; Séldner as 1.62 grams; Vanmeister as 1.74 grams ; 
a sample analyzed by us gave 1.76 grams. We shall use 1.6 grams in the calculations. 
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in health a chloride retention of about 1 gram per day may occur 
with a chloride income of 3.63 grams per day. ‘This agrees entirely 
with the figures of Javal, quoted by Garratt (page 37). While there 
can be little doubt, from the above table, that the retention in fever 
is greater than this by at least 1.5 grams per day, it is evident that 
the mere fact of retention is by no means characteristic of fever, and 
that the difference is merely quantitative and not qualitative. 

On account of imperfect records and the variable chloride con- 
tent of the albumin solution, we do not consider the data of the 
chloride income in the present series sufficiently exact to determine 
whether any chloride retention occurred. (In the case of Barber, 
assuming the albumin solution to contain 0.1 per cent. of sodium 
chloride, the chloride income was at least 7.282 grams for five days, 
the output, 5.125 grams, showing an average retention of at least 
0.425 gram per day. In another case, however (Kiswan), the 
income in fourteen days was calculated as 20.603 grams, the output 
as 29.627 grams.) We are probably not far from right in assuming 
the average chloride income on a milk diet to be 2.4 grams of sodium 
chloride. On this assumption an ordinary typhoid patient retains 
1.8 grams per day, the polyuria typhoid patient about 0.7 gram, and 
a normal individual about 1 gram. The conclusion seems justified 
that the polyuria is able to counteract the excessive chloride reten- 
tion in fever. 

Tue Errect or CaLciuM CHLORIDE ON THE CHLORIDE EXCRE- 
TION. We have shown that the chloride of the urine in this series 
of cases varies promptly with the chloride of the food. When the 
chloride is administered in the form of calcium chloride, the phe- 
nomena are altogether different. The charts show that in the case 
of Colson there was a latent period of six days, during which the 
administration of the calcium chloride did not increase the urinary 
chloride. A very considerable rise then occurred, especially in the 
percentage of chloride. It outlasted the stoppage of the calcium 
chloride by three days. In the case of Hickock there was no rise 
in the three days during which the urine was observed. 

The total amount of chloride (calculated as sodium chloride) 
administered as calcium chloride to Colson between June 30th and 
July 9th equals about 31.05 grams.’ To this must be added at least 
10 grams for the food. During this time and in the four days fol- 
lowing there were excreted at most 12.88 grams—i.e., scarcely if 
any more than was given in the food. The calcium chloride has 
practically disappeared. Hickock shows a similar phenomenon. 

It might be supposed that there was in these cases a real retention 
of chlorides, due to the hemorrhage. The prompt response of 
chloride excretion of added chloride in the diet inclines us against 


1 This is calculated on the assumption that the crystalline calcium chloride (containing six 
molecules of water) was given. We made no analysis of the sample, since small differences 
would not alter the conclusions. 
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this explanation. It seems more probable that the calcium hinders 
and delays the absorption of the chloride ion. Further observation 
would, of course, be required before accepting the latter explanation. 

Tue Errect oF OTHER SALTS ON THE EXCRETION OF CHLO- 
RIDES. The charts show that the following salts did not cause any 
change beyond the normal accidental variations in the quantity of 
urine or in the chlorides per litre or per day: agurin, 6 grams per day 
(one trial of two days); sodium acetate, 9 grams per day (four trials 
of three days, one trial of two days); sodium nitrate, 9 grams per 
day (five trials of three days, one trial of four days). ‘This nega- 
tive result, as concerns the chlorides, does not seem to be due to 
absence of diuretic effect, for Garratt obtained a similar negative 
result on the chlorides, in various fevers, with caffeine, digitalis, 
potassium citrate, sodium bicarbonate, citrate, and salicylate. In 
normal individuals on a milk diet (Haskins) diuretin and sodium 
acetate also did not modify the chloride excretion, although the 
acetate had a considerable diuretic effect. 

We intended to make further experiments with iodides, but could 
not find the time; an experiment was, however, made by accident 
in the case of Barber. On September 1st the urine contained 0.345 
gram of chloride per litre, and 0.95 gram per day, and it averaged 
about this for the preceding four days. On September 2d the urine 
after incineration titrated 1.945 grams per litre, and contained iodine. 
On extracting the latter it was found to correspond to 1.714 grams 
of sodium iodide, leaving 1.280 grams of sodium chloride per litre 
or 2.419 grams of chloride per day. It is seen that the accidental 
administration of the iodide increased the percentage of chloride 
3.7 times, the daily excretion 2.6 times—a very conspicuous dif- 
ference. 

In a previous research Sollmann’ had observed that in dogs, when 
the urine had been rendered chloride poor by the injection of sodium 
sulphate, the percentage of chloride was increased by the intra- 
venous injection of sodium iodide and sulphocyanide, but was not 
increased by diuresis, caffeine, or irritant diuretics, nor by the intra- 
venous injection of the acetate, ferrocyanide, or phosphate of 
sodium, nor by the injection of urea, alcohol, or glucose. Several 
investigators had shown, on the other hand, that in rabbits these 
diuretic measures increase the percentage of chloride (except the 
administration of water by mouth). ‘This seems to show an im- 
portant difference in the chloride retaining mechanism in these 
two classes of animals, and it seems interesting to determine 
to which class the human kidney belongs. This was the primary 
object of the present research. The negative effect of the acetate, 
agurin, and urotropin seems to indicate that the chloride excretion 
in man resembles that in the dog. This was also the conclusion of 


1 American Journal of Physiology, 1908, vol. ix. p. 426, 
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Haskins. It must be remembered, however, that the doses of the 
salts are much smaller than those which were used on the dogs, 
and we cannot be certain that correspondingly large doses would 
not have increased the percentage of chlorides. The positive result 
with the iodide shows, however, that even moderate doses of this salt, 
which is effective on dogs, are also effective in man. On the other 
hand, sodium nitrate, which is very effective in dogs, produced no 
certain effect in man. This may, however, be due to the rapid 
destruction of the nitrate ion in the body. 

We may conclude, further, that a moderate nephritis does not 
break down the chloride retaining mechanism, since all the cases 
had albuminuria. This is also the conclusion of other investigators. 


SUMMARY AND CONCLUSIONS. 


The free administration of water to typhoid patients causes a 
large polyuria, exceeding three litres per day and averaging over 
five litres. On isolated days nine litres are not rarely excreted. 
The percentage of chlorides and the total molecular concentration 
are much below normal, while the daily excretion of total dissolved 
molecules exceeds that of ordinary typhoid cases. The eliminating 
capacity of the kidneys is, therefore, not injured in typhoid fever, 
nor by a prolonged polyuria. No accumulation of fluid appears to 
occur in the body, the excretion being very nearly parallel to the 
income. ‘The quantity of urine is influenced by the perspiration 
and to a lesser extent by catharsis. It appears probable that the 
perspiration is freer under the influence of the large administration 
of fluid. ‘The temperature has no direct effect on the diuresis. 
Diuretics do not increase the polyuria, nor does the administration 
of calcium chloride appear to diminish diuresis. 

The effect of the polyuria on the chloride excretion, as compared 
with ordinary typhoid cases, consists in adiminution of the percentage 
and an increase of the amount excreted per day. Minor variations 
in diuresis effect the percentage, but not the daily output. Perspira- 
tion acts indirectly, by influencing the diuresis. The course of the 
fever, the degree of hyperpyrexia, and the convalescence appear to 
have no direct effect. 

The chloride excretion varies strictly with the chloride income. 
The effect of calcium chloride is, however, delayed and comparatively 
small. Agurin, sodium acetate and nitrate, and urotropin had no 
effect on the chloride excretion, but it was increased by iodide. 
Moderate nephritis was without effect. 

The excretion of water and chlorides in typhoid fever appears 
to obey the same laws as in health. There is, however, a greater 
tendency to chloride retention in the fever. The difference appears 
to be only quantitative and not qualitative. It is greatly diminished 


by polyuria. 
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The prolonged restriction of the chloride income appears to 
produce no deleterious effects, and the patients do not develop any 
“salt hunger.” 


APPENDIX. 


Notes. The urines were collected from 7 A.M. 
to 7 a.M., the last collection being made very close to 7 o’clock. The 
urines were analyzed soon after their receipt at the laboratory. The 
chlorides were determined in a 20 c.c. sample of ‘the urine, directly 
by titration against silver nitrate (1 c.c.=1 mg. NaCl), using potas- 
sium chromate as indicator. This preliminary determination 
served to show the progress of the case, and to check the second 
determination. ‘This was made after incinerating 20 c.c. of the 
urine with sodium nitrate and carbonate. ‘The latter determination 
was used in calculating the daily excretion. The direct determi- 
nation gave results but slightly higher than the incinerated samples 
during the polyuria, when the urine was almost colorless. In the 
scanty, highly colored urines which were voided after the hemor- 
rhages the end reaction was indistinct and the values were con- 
siderably too high. 

The recording of the fluid taken and the collection of the urines 
- had to be left to the nurses and orderlies. As this conflicted some- 
what with numerous other duties, occasional errors were only 
natural. When these were discovered the results were discarded, 
which accounts for some of the breaks in our charts. ‘There can be 
little doubt that other errors escaped detection, which may account 
for temporary, unexplained variations. These we have retained 
in the charts, but we have tried to eliminate them in drawing our 
conclusions. A fairly good check of the accuracy of the collection 
and recording is furnished by comparing the curves for the income 
of fluid and the quantity of urine, and the income and output of 
chlorides. From these we may conclude that the accuracy was 
sufficient. 

The figures for the chloride income cannot be considered abso- 
lute, and have only a comparative value. In their calculation the 
first analysis of the albumen solution (0.445 gram per litre) and 
of the milk (1.09 grams) was employed. 


SUPPLEMENTARY NOTES. 


(Mention of medicines like strychnine or morphine and the tub- 
baths are omitted.) 

Corson. Admitted tothe hospital and placed on milk and albumen 
diet and water on June 26, 1904, on the eighteenth day of the dis- 
ease. The urine shows a faint trace of proteid throughout. 

Diet. Milk and albumen-water to July 2d; July 2d to 5th, all 
nourishment stopped and water reduced; July 5th to 15th, milk and 
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albumen-water; July 15th, soft egg and toast; July 16th to 20th, 
custard and junket (July 18th, 3 ounces of ice-cream); July 20th to 
22d, all nourishment stopped and water reduced; July 22d, albumen- 
water; July 23d, milk and albumen-water; July 24th, albumen-water; 
July 25th, milk and albumin water; July 26th, milk, albumen, 
custard, and 13 ounces of broth; July 27th, custard, junket, and 27 
ounces of broth. (Port wine from July 24th on.) 


CHART I.—COLSON. 


LITERS OF FLUID 
OR URINE 
TEMPERATURE 
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MEDICINES Ca Clg-8 GM. -6 GM. UROTROPIN AGURIN 


Medicines (per day). July 1st to 6th, 8 grams calcium chloride; 
July 6th to 9th, 6 grams; July 12th to 16th, 2 grams urotropin; 
July 17th to 19th, 6 grams of agurin. 

Intestinal Hemorrhages. July 2d, 5 a.m., 3 ounces; 9 A,M., 6 
ounces; 3 P.M., 16 ounces; July 20th, 3 p.., four hemorrhages, aggre- 
gating 52 ounces; July 24th, 1 a.m., 12 ounces; 3 P.M., 4 ounces. 

Korpicx. . Admitted to the hospital and placed on milk and 
albumen diet and water on August 17th, on the fourth day of the 
disease. Faintest trace of albumin throughout. Perspires freely, 
especially on August 3lst and September Ist. 

Diet. Milk and albumen-water. 
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Medicines (per day). August 22d to 25th and August 28th to 
31st, 9 grams of sodium acetate. 

Kretzian. Admitted to the hospital and placed on milk and 
albumen diet and water on June 28th, on the fourth day of the 
disease. Slight albuminuria throughout. 


CuartT II.—KorpIck. 
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MEDICINES 


Diet. To July 28th milk and albumen-water (July 17th, bag of 
candy found in bed; not known whether any was eaten; no visitors 
allowed after this); July 18th, 3 ounces of ice-cream; July 22d, 
4 ounces of ice-cream; July 28th, custard and junket; July 29th, 
toast and egg. 

Medicines (per day). July 4th to 6th, 9 grams of sodium acetate; 
July 6th to 10th, 17th to 20th, and 24th to 27th, 9 grams of sodium 
nitrate; July 6th, 0.2 gram of calomel; July 7th, 15 grams of mag- 
nesium sulphate. 

Kiswan. Admitted to hospital and placed on milk and albumen 
diet and water on August 6th, on the eleventh day of the disease. 
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An active nephritis exists on admission, which tapers off. Some 
urine is lost through incontinence. 

Diet. Milk and albumen-water throughout. 

Medicines (per day). August 18th to September 2d, 0.67 gram 
of urotropin; July 18th to 19th, 6 grams of sodium nitrate; July 


CHART III.—KRETZIAN. 
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19th to 21st, 23d to 26th, and 28th to 31st, 9 grams of sodium 
nitrate. 

Hickockx. Admitted to hospital and placed on milk and albumen 
diet and water on August 8th, the eleventh day of the disease. A 
very faint trace of albumin throughout. 

Diet. Milk and albumen-water, except from August 18th to 20th, 
when all nourishment is withdrawn and the water reduced. 
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Medicines (per day). August 17th on, 4 grams of calcium chlo- 


ride; August 18th, 6 grams of sodium acetate; August 19th to 21st, 
9 grams of sodium acetate. 


Cuart IV.—KIswan. 
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UROFROPIN 


Intestinal Hemorrhages. August 17th, 9 to 12 a.m., 6 ounces; 
August 18th, 5 to 9 a.M., 3 ounces; 3 to 6 P.M., 4 ounces; August 
20th, 6 to 9 p.m., 10 ounces. 

BarBerR. Admitted to hospital and placed on milk and albumen 
diet and water on August 19th, the sixth day of the disease. ‘The 
urine contained a faint trace of albumin throughout: 

Diet. Milk and albumen-water. 

Medicines (per day). August 27th to 30th, 9 grams of sodium 
acetate; August 30th, 0.67 gram of quinine hydrochloride; August 


31st to September 2d,1 gram. Iodide was found in the urine on 
September 2d. 
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CHART V.—HICKOCK. CHART VI.—BARBER. 
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Chills, accompanied by profuse perspiration, were present from 
August 7th. 

Doyte. Admitted to hospital and placed on milk and albumen 
diet and water on August 11th, the fourteenth day of the disease. 
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STUDIES ON THE BASOPHILIC GRANULATIONS OF THE 
ERYTHROCYTE IN LEAD POISONING AND OTHER 
CONDITIONS, WITH SPECIAL REFERENCE TO 
THE RELATION WHICH THEY BEAR TO 
THE NUCLEI OF THE RED BLOOD 
CORPUSCLES. 


By Wituams B. CapwaLaper, M.D., 
OF PHILADELPHIA. 


(From the Ayer Clinical Laboratory, Pennsylvania Hospital.) 


THE etiology and significance of basophilic granulations occur- 
ring in the erythrocytes of the circulating blood of man have been 
much discussed in recent years and variously interpreted. These 
granulations were seen by many of the earlier writers in the erythro- 
cytes of individuals presenting various forms of anemia. By some, 
they were thought to represent the remains of a pre-existing nucleus, 
and their presence seemed to indicate the means whereby the 
normoblast lost its nucleus and became an adult red corpuscle. 

Grawitz' found basophilic granules in cases of pernicious anzemia, 
not only in the erythrocytes, but also in the nucleated red blood 
corpuscles. The erythrocytes containing these granules he noticed 
increased in numbers as the anzemia became more severe, and 
decreased with improvement. They were, however, entirely absent 
in the bone-marrow of severe cases. He also found them present 
in the blood of more than thirty cases of lead poisoning, their 
numbers being in direct proportion to the severity of the symptoms, 
while in some cases they were the only sign of lead poisoning. 
The fact that granules were frequently found in the protoplasm 
of nucleated cells, the nucleus of which was apparently normal, 
he thought was evidence that the granules were not the product 
of nuclear fragmentation. 

As a result of his studies Grawitz concluded that these granules 
are due to a degenerative process affecting the hemoglobin of the 
red corpuscles, a condition which is produced by the action of 
some definite blood poison. 

White, Pepper,’ and Stengel* examined the blood of twenty-one 
lead workers without subjective symptoms, and found basophilic 
granules in the red corpuscles of every case. In five of their cases 
they found small numbers of nucleated red corpuscles in each 
slide, but they do not speak of having made a total count of the 
erythrocytes. ‘They were able to demonstrate the granules in red 
corpuscles of dogs after administering small doses of lead acetate 


} AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1900, vol. cxx. p. 278 
2 Ibid., 1901, vol. exxii. p. 266. 8 Ibid., 1902, vol. cxxlii, p. 878. 
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by mouth, and found that in all their experimental cases the earlier 
granules showed a greater tendency to clump and cling together 
than did the later. ‘They also state that in their experiments upon 
dogs it was a very common observation to find nucleated red 
corpuscles associated with the granular cells. 

Simon’ studied the blood of twenty cases of lead poisoning and 
found basophilic granules constantly present in the red blood 
corpuscles. He was also able to demonstrate granules in the red 
blood cells of two of his fellow-workers seventy-two hours after 
the administration of six grains of lead acetate by mouth. In one 
of these experiments the lead acetate was continued until abdominal 
pain and constipation were produced. The lead was then stopped 
and many granular cells were found in the blood. Six days after 
this one normoblast was found in one slide studied, but this indi- 
vidual he states was somewhat anemic, as indicated by a slight 
reduction of the hemoglobin percentage. He makes no mention 
of a total count of the red blood corpuscles per 1 c.mm. White, 
Pepper, Stengel, and Simon all seem to agree with Grawitz as to 
the origin and significance of these granulations. 

Schmidt? performed a series of interesting experiments upon 
animals poisoned by lead salts and phenol-hydrazine, by which 
means he was able to demonstrate the presence of many granular 
cells as well as nucleated red corpuscles in the peripheral circulation. 
He states that there was no essential difference between lead poison- 
ing and phenol-hydrazine poisoning in his experimental cases. 
Further, he injected a rabbit intraperitoneally with a solution of 
phenol-hydrazine and shortly after inoculation examined the blood 
from different parts of the body, including the ear. In every specimen 
many granular red corpuscles and many nucleated red cells were 
seen. From this experiment it was evident that the changes brought 
about by this drug affected the red cells of the whole circulation. 
He then repeated the same experiment, but before the drug was 
injected one ear was ligated. The blood was studied as before, 
being taken from various parts of the body as well as from the 
ligated ear. Specimens obtained from the body showed many 
granular red corpuscles and nucleated red cells, but in preparations 
made from the ligated ear granular cells were entirely absent, and 
nothing but normal blood elements were seen. In many of his 
experimental cases Schmidt found nucleated red cells the nucleus 
of which appeared to be undergoing various forms of dissolution; 
not only were they found in the peripheral circulation, but in the 
bone-marrow as well. He came to the conclusion that these basic- 
staining granules were the remnants of a broken nucleus, and that 
the process had its origin in the blood-forming organs and not in 
the general circulation. 


1 International Clinics, 1902, vol. i. p. 69. 2 Exp. Beitr. z. Path. d. Blutes, Jenna, 1902. 
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Vaughan’ studied the blood from normal individuals and from 
cases of both primary and secondary anzemias. He could demon- 
strate basic-staining granules in the erythrocytes of healthy persons 
and concluded that they were normally present in small numbers. 
Under certain pathological conditions they were increased, but no 
very great elevation was noted, excepting in blood containing many 
nucleated red corpuscles. He came ‘to the conclusion that these 
granules were undoubtedly the product of a nucleus that had 
undergone dissolution. 

In the routine examinations at the Pennsylvania Hospital of the 
blood of individuals poisoned by lead, nucleated red corpuscles 
were found so frequently in association with the granular cells, 
even when the total number of red corpuscles was only very slightly 
reduced, that it was thought there might be some relation between 
these two varieties of cells. The following study of the blood was 
undertaken with the object in view of determining if possible what 
this relation, if any, might be: 

1. Blood of apparently normal individuals. 

2. Eleven lead workers without subjective symptoms. 

3. Sixteen cases of lead poisoning in the wards of the Pennsyl- 
vania Hospital. 

4. Various forms of primary and secondary anemias in the 
wards of the Pennsylvania Hospital. 

The following examinations were made in each case: 

1, Estimation of percentage of hemoglobin. 

2. Estimation of total number of erythrocytes per 1 cm. 

3. Estimation of total number of leukocytes per 1 cm. 

4. Differential count of 500 leukocytes and estimation of number 
of nucleated red corpuscles. 

5. Estimation of percentage of red corpuscles containing baso- 
philic granulations. 

The hemoglobin was estimated by Dare’s hemoglobinometer 
and the erythrocytes and leukocytes counted by means of ‘the 
Thoma-Zeiss instrument. ‘The differential leukocyte count was made 
after preparing smears on clean glass slides in the usual manner, 
and staining them with Wright’s modification of Leishman’s stain. 
In studying the basophilic granules Jenner’s, Theonin-pheniqué, 
and Wright’s stains were all tried, but none of them proved nearly 
as satisfactory as the method of using polychrome methylene blue 
recommended by Vaughan. This technique was therefore used in 
each case. ‘The method as described by him is as follows: 

“The ear of the patient whose blood we wish to examine is 
thoroughly cleansed of all dirt particles, by washing with alcohol. 
The blood is then drawn, the first drop being used as an index 
as to whether a free flow has been obtained or not. This is then 


1 Journal of Medical Research, vol. x. p. 342 
VOL, 129, NO. 2.—FEBRUARY, 1905. Bt) 
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wiped off with a clean towel and a drop of the previously filtered 
stain is placed over the site of puncture by means of a clean glass 
rod or pipette. The blood flowing from the wound then mixes 
directly with the stain without coming in contact with the air, and 
the small drop thus obtained is immediately collected on a cover- 
slip and placed at once upon a clean slide, where, if the drop is not 
too large and the slide and cover are clean, it spreads out into a 
thin film and may be examined at once.” ‘The stain used was 
Unna’s polychrome methylene blue as prepared by Griibler. 

In estimating the number of red cells containing granules with 
this method of staining a one-twelfth oil-immersion lens was used. 
One thousand red corpuscles were counted and the percentage of 
granular cells to non-granular cells calculated. It cannot be said 
that this is an absolutely accurate method, but after a little practice 
in staining the results will be quite uniform and only vary very 
slightly; in many instances not at all. This is by far the best 
method of studying the granules, as they can be very easily demon- 
strated when they exist in small numbers. It is the only method 
that I know of by which the granules can be found in normal blood. 
The blood of five apparently normal individuals was examined, and 
in each specimen red corpuscles containing basic-staining granules 
were present. ‘Their number varied, in the different specimens 
examined, from 0.4 of 1 per cent. to 1.6 per cent. in 1000 red cor- 
puscles counted. The hemoglobin percentage and total number 
of red and white corpuscles were normal, while the red corpuscles 
containing granules, as well as those without granules, presented 
no abnormal changes. With Wright’s stain granules could not be 
found in the red corpuscles. 


TABLE I.—Lead Workers without Symptoms. 


| Per ct,| Number of | 
Poot |Redeelis| of "| | 
heemo-| | found while | Remarks. 
—- cells. counting 500 | 

| leukocytes 


3.4 


Exposure slight; never had symptoms. 


0 

3 continuous and moderate for 18 years. 

0 very slight ; never had symptoms. 

1 great; had one attack of colic. 

| 4,116,000 | eg moderate ; had one attack of colic. 
| 4,300,000; 5.3 | “ 
4,040,000 | 0 
3,404,000 1 
4,560,000 | 0 
3,800,000 | 1 
| 4,808,000 | 0 


slight; never had symptoms. 
great; never had symptoms. 


great; marked tremor of hands. 


great; had one attack of colic. 


slight; never had symptoms. 


| 
70 
85 
80 
70 
70 
90 
70 
75 
90 
9% 
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Table I. shows the results of the examinations of the blood of 
eleven lead workers without subjective symptoms. ll these 
examinations were made in the factory where the men were actually 
engaged at their various duties. The exposure varied somewhat 
in degree, but the men were all more or less exposed to lead dust 
while at work. On examining this table it will be seen at once 
that there was only a slight reduction of both the hemoglobin 
and the total number of red corpuscles, and that they were reduced 
in the same relative proportions. Seven cases had a total red 
count of more than 4,000,000, the two highest of which is No. 3 
and No. 11, while only four were below 4,000,000, the lowest being 
No. 4. All but two show a decided increase in the number of 
granular red corpuscles, while five cases presented one nucleated 
cell in the smear, and one presented three nucleated red cells. 
These cases certainly show a very mild type of anemia, but still 
six of them had nucleated red corpuscles in their peripheral circu- 
lation. 


TABLE II.—Sixteen Cases of Lead Poisoning in the Wards of the 
Pennsylvania Hospital. 


Percent. | Number | Number 
of red cells| of normo- | of megalo- 
Per cent, | | showin blasts seen | Diasts seen 

of | Red cells |Leukocytes} basophilic while | while Poikilocytosis. 
heemoglo- | perc.mm. | perc.mm, | granules | counting | counting 

bin. | counting | 500 leuko- | 500 leuko- 
1000 reds. cytes. | cytes. 


Marked. 
Moderate. 


2,828,000 | 7,500 
4,852,000 | 7,200 
4,028,000 | 10,200 
4,785,000 | 12,200 


Slight. 
4,400,000 | 8,500 

| 

| 

| 

| 


4,680,000 | 7,800 
2,620,000 | 6,200 
4,424,000 | 5,800 
4,472,000 | 12,550 
4,672,000 | 9,450 
3,800,000 | 7,000 
8,860,000 | 7,500 
3,860,000 | 7,400 
4,056,000 | 5,800 Slight. 
8,356,000 | 11,750 

2,976,000 | 7,600 2 “ 


Moderate. 
Marked. 
Slight. 


se 


& 
Sas 


In Cases 2, 3, 4, 5,6 and 14 granular cells were increased, but percentage not estimated. 


Table IT. gives the results of the blood examinations of sixteen 
cases of lead poisoning from the wards of the Pennsylvania Hospital. 


| | 
1 72 |} 180 | 
8 80 
4 88 
5 76 
: 6 98 
7 70 
8 85 
9 78 
10 82 
1 76 te. 
12 76 
18 76 
14 82 
15 68 
16 65 
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All these cases presented the typical picture of poisoning: colic, 
constipation, blue line on gums, tremors of extremities, etc. One 
patient had wrist-drop. The symptoms were well defined in all 
cases, though in some they were more severe than in others. The 
hemoglobin and number of red corpuscles were not reduced much 
more than in the previous series of cases. The red corpuscles in 
only three instances were below 3,000,000, although there were 
the most evident signs of poisoning. 


TABLE III.—Ten Cases of Anemia Including both Primary and 
Secondary Varieties. 


Per ct.of | Number Number 
| red cells | of normo- | of megalo- 
Per ct. | Red cells | Leuko- | showing | blasts seen | blasts seen 
of | per | cytes | granula- while while Diagnosis. 
hemo-| ¢.mm. | per tionsin | counting | counting 
globin. | ¢.mm. | 1000 reds| 500 leuko- | 500 leuko- 
counted. cytes. cytes. 
1 22 | 980,000} 5,600 0.2 2 0 Hodgkin’s disease. 
2 72 | 2,968,000 | 6,600 8.9 0 0 Carcinoma of stomach. 
3 40 2,576,000 | 5,800 1.9 0 0 Fibroma of uterus. 
4 | 4,890,000 | 12,000 2.0 0 0 Phenacetin poisoning. 
Mar. 14 
80 8,728,000 | 11,000 2.8 0 0 Phenacetin poisoning. 
Mar. 16 
4 78 | 8,492,000 | 10,800 0.8 0 0 Phenacetin poisoning. 
Mar. 17 
5 8) | 4,572,000 | 4,400 1.5 0 0 Carcinoma of liver. 
6 50 | 2,380,000 | 9,000 2.3 0 0 5 a cirrhosis 
of liver. 
7 60 | 2,984,000 | ......... 3.9 0 0 Typhoid relapse. 
8 80 1,824,000 | 6,900 10.3 2 0 be - 
May 5 
8 26 1,216,000 | 5,400 5.0 0 0 = o 
May 16 | 
8 27 :1,828,000 | 5,900 5.2 0 0 
May 24 
9 48 1,432,000 | 5,000 9.8 1 0 Pernicious anzemia. 
(250 leuk. 
counted) 
10 35 | 1,148,000 | 3,200 | 17.0 9 6 Banti’s disease. 
(250 leuk. 
counted) 


The number of granular cells was decidedly increased in every 
case. ‘There was, moreover, a much greater increase than in slides 
from lead workers presenting no subjective symptoms. This would 
naturally be expected. (In six of the cases the percentage of gran- 
ular cells was not estimated, but it may be said that they were 
markedly increased in numbers.) Accompanying this increase of 
granular cells there was in each case one or. more nucleated red 
corpuscles. In Nos. 11, 12, 13 and 15 enormous numbers of 
nucleated red corpuscles were found, some of them being typical 
megaloblasts, 


4 
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In all of these cases of anemia €Table IIT.) red corpuscles with 
granulations were invariably found and were increased slightly, 
while if the blood contained nucleated red corpuscles the increase 
was very marked. 

The granules contained in the red corpuscles, in all the cases 
observed here, may be divided into three general classes, based 
upon their morphological appee*ance and their affinity for nuclear 
stains. ‘These three groups I will call Nos. 1, 2 and 3. 

1. Fine and coarse thread-like strands. 
2. Fine dot-like granulations. 
3. Dense coarse mass. 

1. In the normal blood, when stained as previously described 
with polychrome methylene blue, a few red corpuscles were 
seen containing fine dot-like granules connected by delicate thread- 
like strands running irregularly through the cell. ‘These strands 
varied in numbers and in length. Sometimes only one strand was 
seen in a cell extending through a quarter or the whole of its 
diameter, while other cells presented two or three such delicate 
threads often overlapping one another and suggesting in appear- 
ance a network. In color, they varied from a light lilac through 
all the intermediate shades to a dark blue. This type of gran- 
ulation was seen in the blood of every case that was studied, 
whether normal or pathological, and was the predominating type 
present in the blood of primary and secondary anzmias, as well 
as of the more severe cases, due to lead poisoning. (See Plate, 
Fig. I., a.) 

When the normal blood was stained by any other method these 
granulations could not be demonstrated. 

2. The second -variety of granulation was found in greatest 
numbers and most constantly in the blood of lead workers without 
symptoms, although constantly present in all the lead-poisoning 
cases studied and occasionally found in the primary anremias. 

These granulations varied from very minute, pinpoint-like . 
granules to the size of an eosinophile granule, irregularly scattered 
throughout a red corpuscle, varying in color from a light blue to 
almost black. Sometimes there would only be four or five of 
these granules in a cell, but frequently they were so numerous 
that it was impossible to count them. The red corpuscles con- 
taining this type of granulation were of all varieties: microcytes, 
macrocytes, poikilocytes, polychromatophilic cells, and a few 
nucleated red corpuscles. 

With Wright’s stain they were easily and constantly found in all 
cases of lead poisoning and in a few of the primary anemia cases. 
(See Plate, Figs. I., II., b, IIT.) 

3. The third type was found in many instances of lead poisoning, 
but this particular form of granulation was perhaps more numerous 
than the other varieties in those cases of lead poisoning where 
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nucleated red corpuscles were plentiful. (See Cases Nos. 11, 12, 
13 and 15, Table II.) 

The red cells containing these granulations were, as a rule, 
normal in appearance, while others were smaller or larger than 
normal. ‘There was never any change in shape. 

The granules consisted of a dark-blue staining mass about the 
size of the nucleus of a normoblast.- ‘This mass was generally placed 
in the centre of the red cell, appeared distinctly granular, and was 
slightly ragged in outline. Occasionally one or two small blue 
granules, entirely separated from the central mass, were noticed 
near the periphery of the cell. (See Plate, Fig. I., c.) 

I am convinced that these three varieties of granulations represent 
different stages in the dissolution of the nucleus of the red cell. 

When Wright’s stain was used many of the nucleated red cor- 
puscles observed in smears taken from cases of lead poisoning 
presented small, blue-staining grariules, scattered through their 
protoplasm. ‘The color of these granules in every instance was 
the same as that of the nucleus. In a few instances the nucleus 
of the normoblasts stained poorly; its outline was somewhat indis- 
tinct, slightly ragged, and decidedly granular, suggesting that 
‘ particles had been broken off from its edge. (See Plate, Fig. IT., d.) 

Many apparently normal red corpuscles containing a small, 
round, pale-blue, granular mass were noticed. Such cells might 
easily be interpreted as normoblasts, the nuclei of which had 
undergone some degenerative process. It was very difficult to 
distinguish these structures from platelets resting upon a normal 
red corpuscle, so that I am unprepared to diagnose this cell. 

In one case of pernicious anemia many megaloblasts were present, 
the nuclei of which were certainly breaking up, and many blue-stain- 
ing granules were scattered throughout the protoplasm of the cell. 

It is generally conceded by most observers that the presence 
of normoblasts and megaloblasts in the circulating blood is an 
indication of a regenerative process on the part of the blood-form- 
ing tissues, and by some the appearance of macrocytes and micro- 
cytes is interpreted in the same way. 

In general, it may be said that nucleated red corpuscles are 
not present in the circulating blood unless there is a reduction 
of at least 50 per cent. of the total number of red corpuscles, and 
even then they occur only in small numbers. 

Anemia has always been spoken of as one of the characteristic 
signs of lead poisoning, but the exact degree of anemia has very 
seldom been mentioned. 

Red corpuscles containing basic granulations have frequently 
been found in the blood of experimental cases, and, as in Schmidt’s 
experiments, nucleated red cells have occasionally been found. 
When the latter cells were present they were thought to indicate 
an acute and severe type of anzmia. : 
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Fig. III, 


Fic. I.—Red blood corpuscles from case of lead poisoning, stained with polychrome methylene blue, 
showing three types of granulations, a, 6 and c; also normal red cells, n. 
Fic. IIl.—Red blood corpuscles from case of lead poisoning, stained with Wright’s stain, showing 
granulations, type 6, and normoblast, d. '. 
_. Fic. I11.—Red blood corpuscles from case of lead poisoning, showing granulations, type b, stained 
with saturated solution of methyl green. 
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The blood counts of the cases presented here show that in lead 
poisoning there is, as a rule, only a mild type of secondary anemia. 
In spite of this fact nucleated red cells may be present in the 
peripheral circulation. The characteristic pallor so common in 
patients suffering from this form of poisoning is probably referable 
not to the reduction of blood cells and hemoglobin, but to some 
other cause, possibly a contraction of the peripheral bloodvessels. 

Every case recorded in Table II. showed nucleated and granular 
red cells in the peripheral blood. The granular red cells were 
always increased in proportion to the number of nucleated cells 
present, and always seemed to hold a definite relation to them. 
Both varieties of red cells were more numerous in some cases, and 
decreased as convalescence was established. In many cases the 
intensity of the symptoms was not greater than in others, but still 
convalescence was much more protracted in those presenting great 
numbers of granular and nucleated red cells in the blood. 

Vaughan, in his studies, was always able to demonstrate an 
increase in granular cells when there were present nucleated red 
corpuscles. 

The constant association of the granules and nucleated red 
corpuscles lead me to believe that the granules are the remnants 
of a pre-existing nucleus, and that the three types of granulations 
described represent stages in the change from nucleated to non- 
nucleated red corpuscles. Of these probably No. 3 is the first, 
No. 2 the second, and No. 1 the last. 

One of the arguments advanced to uphold the nuclear origin 
of the granules is the fact that they can only be demonstrated by 
means of nuclear stains. Simon, White, and Pepper have not 
been able to stain ‘them with methyl green, which has always 
been classed as a specific nuclear stain, and thus they argue 
that this fact goes to prove that the granules are not of nuclear 
origin. 

To determine this point many smears were made from cases of 
lead poisoning, and after brief fixation stained for five minutes 
with Ehrlich’s methyl green and fuchsin mixture. The red cells 
took a very deep-red color and the granules a dark-brownish tint, 
so that the results were not satisfactory. A saturated watery 
solution of methyl green was then tried alone. Each smear was 
fixed for one minute at 120° C., stained one minute, and washed in 
water. On examining these specimens with a one-twelfth oil-immer- 
sion lens the protoplasm of the red cells appeared a yellowish color, 
showing no affinity for the green stain, while the nuclei of both 
leukocytes and normoblasts took a decided green color. The 
granules in the red corpuscles stained a beautiful green. (See Plate, 
Fig. III., 6.) If the staining was prolonged more than one minute, 
the granules appeared almost black. This method of staining was 
carried out in all of the eleven cases shown in Table I., and in 
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many others. In every case the granules were easily demonstrated. 
The stain used was methyl green as prepared by Griibler. 
Demel, in 1901, and Donati, in 1903, stated that the erythrophile 
and cyanophile granules in red cells were identical, showing that 
if one variety was not found in a given specimen of blood, the other 
was also absent. Marzocchi’ proved the identity of these granules 
by substituting the red stain for the blue, and vice versa. He 
stained a drop of blood diluted with salt solution with methylene 
blue, and then looked for the blue granules within the red cells. 


CuHart I.—Lead Poisoning. 


red cells. 


2 
=] 


Nucleated 


granular red cells. 
nucleated red blood corpuscles. 
total number of erythrocytes. 


Then, keeping his eye on the same cell, he added a Solution of 
neutral red in salt solution to the specimen under the cover-glass, 
when almost instantly the granules were seen to lose the blue and 
take up the red stain. The first colored fluid does not mix with 
the second, but flows from under the cover-glass in the opposite 
direction, so that the red dye is substituted for the blue. 

In many cases I have been able to confirm these experiments 
and have succeeded in staining the granules satisfactorily by using 


1 Riforma Medica, January 23, 1904; quoted in New York and Philadelphia Medical Journal, 
February 20, 1904. 
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a saturated solution of neutral red instead of the polychrome 
methylene blue, in the method described by Vaughan. Wright’s 
stain was also tried in this way, and although the granules could 
be demonstrated the results were not so satisfactory as with the 
polychrome methylene blue. 

A series of blood counts was made in a case of lead poisoning 
from the wards of the hospital. This case was not more severe 
than the average. After being under treatment about three weeks 
the patient was discharged at his own request, presenting at that 
time no symptoms excepting marked tremors of hands. He imme- 
diately found employment (but not at his former occupation in 
lead works), and I was able to examine his blood during his dinner 
hour. 

The granular cells and nucleated cells were counted as before 
described, and the total number of each per 1 c.mm. of blood calcu- 
lated. ‘The results of these observations are depicted in Chart I. 
The first count showed 650 nucleated red cells;-315,000 granular 
cells per 1 c.mm., while the total count of the erythrocytes was 
3,496,000. It cannot be said that with such a high red count this 
enormous number of nucleated cells was entirely due to the anemia. 

For the first eighteen days the number of granular and nucleated 
red cells rapidly fell, and finally reached their lowest point while 
the patient was still under observation. After this there was an 
irregular rise and fall of both varieties of red corpuscles, the granular 
cells increasing rapidly just after the nucleated cells had reached 
their height. During all this time the total number of erythrocytes 
steadily increased. 

Two more cases were studied in this way and results are shown 
in Charts II. and III. Chart II. shows the rise and fall of granular 
and nucleated red corpuscles in a fatal case of splenic anemia and 
Chart III. is that of a severe case of pernicious anemia. 

These charts are of particular interest, inasmuch as they demon- 
strate that the rise in granular cells follows the elevation of the 
nucleated red blood corpuscles. When the elevation of nucleated 
red blood cells is at its height, the numbers of granular cells are 
low, but as the nucleated red cells fall the granular cells rise. 
That is, the increase of granular cells is synchronous with the 
decrease of nucleated red blood corpuscles. 

The relation which these granular cells bear to the nucleated 
red blood corpuscles admits of at least two explanations. It is 
possible that the granules represent a degeneration of the proto- 
plasm of the erythrocytes, as suggested by Grawitz, and that this 
extensive and diffuse degenerative process is accountable for the 
expulsion of nucleated red blood cells from the hemopoietic organs. 
But under these circumstances one would hardly expect the eleva- 
tion of nucleated red cells to precede the rise in granular cells. 
On the other hand, it is conceivable, as Schmidt claims, that the 
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granules are derived from the nucleus of the red cells, and that in 
lead poisoning the presence of nucleated red, cells in the general 
circulation is due to some toxic effect of the drug upon the hemo- 
poietic organs. In this event one would expect, as the charts show, 
that the granular cells would increase in number as the nucleated 
red cells decreased. Indeed, the behavior of these two types of 
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cells forms a strong argument in favor of the origin of the baso- 
philic granules from the nuclei of the red blood corpuscles. 

The total number of leukocytes in lead poisoning were, as a 
rule, normal; but many cases showed a slight decrease in the per- 


centage of polymorphonuclear cells with an increase in the large 
mononuclear variety. 


CONCLUSIONS. 


1. Basophilic granules occurring in erythrocytes are normally 
present in small numbers in the blood of man, but may be increased 
in numbers under certain pathological conditions and decrease as 
convalescence is established. 

2. Nucleated red corpuscles are common in the blood of those 
suffering from lead poisoning, and are always accompanied by an 
increase in the number of granular red cells. 

3. The anzemia secondary to lead poisoning, as a rule, is only 
of a moderate degree. 
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4. The granular cells are most common in lead poisoning, possibly 
have their origin in the blood-forming tissues, and are probably 
the results of a fragmentation of the nucleus of the red blood 
corpuscle. 


THE TOXZMIA OF PREGNANCY: 
By Epwarp P. Davis, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE; PROFESSOR OF OBSTETRICS 
IN THE PHILADELPHIA POLYCLINIC; VISITING OBSTETRICIAN TO THE JEFFERSON, 
PHILADELPHIA, AND POLYCLINIC HOSPITALS, ETC. 


AmoneG the most important problems in obstetrics awaiting 
solution is the toxemia of pregnancy. 

The modern conception of this subject makes it responsible for 
eclampsia and probably for the pernicious nausea of pregnancy. 
We shall possibly understand better the grounds on which it is 
recognized if we consider briefly the modern conception of the 
physiology of pregnancy. 

Pregnancy inevitably exposes the mother to danger. The foetus 
by its syncytium invades not only the tissues of the maternal body, 
but frequently the blood current. In health the mother’s immu- 
nizing substances in her blood serum keep the growth of fetal tissue 
within normal limits. If this boundary be passed clinical evidence 
leads us to recognize the transference of syncytial substances to 
the mother’s blood as a potent cause of syncytioma malignum, 
pernicious nausea of pregnancy, and eclampsia. 

Pregnancy induces marked abnormalities in the metabolism of 
the mother. Her enlarged thyroid illustrates the necessity for the 
increased production of the immunizing substances furnished by 
this gland. The anemia and leukocytosis of early pregnancy draw 
attention to alterations in her blood. Changes in the heart muscle, 
in the parenchyma of the liver and kidneys show the effects of 
altered blood condition in these important structures. Altered 
pulse tension gives evidence of the abnormal condition of the 
nervous system. ‘These conditions are so common in pregnancy 
that they are not usually considered as disease and frequently pass 
without detection. A pregnant woman is ordinarily said to be 
well if she passes through gestation without its premature inter- 
ruption and without eclampsia. The balance between health and 
disease is rarely undisturbed. 

The earliest manifestation of the toxemia of pregnancy is seen 
in pernicious nausea. This has long been regarded as largely of 
reflex nature, caused by the irritation to the nervous system of the 
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growing uterus. ‘There seems no reasonable doubt but that the 
enlargement of the womb in many patients irritates the nervous 
system; but that this alone produces pernicious nausea or is largely 
responsible for it seems most unlikely, in view of the post-mortem 
findings. Marked changes in the liver, blood, bone-marrow and 
in the organs of excretion are the striking features in these cases. 
Ewing, of the Cornell Medical School, from a study of the changes 
in the liver, advances strong evidence that a toxemic condition 
causes pernicious nausea. Clinical evidence supports this, for our 
most reliable indication of the patient’s danger lies in the exami- 
nation of her blood and in the presence or absence of the signs of 
pernicious anemia. ‘The most successful treatment for the per- 
nicious nausea of pregnancy is skilful feeding and absolute rest. 
When these fail pregnancy must be interrupted. ‘The correction 
of uterine displacement is manifestly indicated, but does not avail 
in severe cases. Pernicious nausea is sometimes observed in the 
same patient when multiple pregnancy is present, and in the same 
patient is absent when single pregnancy occurs. This is true at a 
period when the uterus is not sufficiently distended to cause marked 
reflex irritation. An illustration of the fact that distention of the 
uterus is not an essential cause in pernicious nausea is found in the 
circumstance that many patients with polyhydramnios escape nausea. 

It may be interesting to review briefly the methods of investigation 
available in the study of toxemia and their results. We are all 
familiar with the examination of the urine by chemicals and by 
the microscope. By chemistry we seek to ascertain the quantity 
of solids proportionately contained, the reaction of the urine and 
the presence or absence of substances indicating alterations in the 
blood. We also determine the percentage of urea, not because 
urea itself is a poison, but because it represents the finished product 
of metabolism, and is of clinical value in showing that the patient’s 
metabolism is habitually abnormal or within the range of health. 
It is true that at times the percentage of urea varies widely, but 
the examination of specimens at regular intervals, with a knowledge 
of the patient’s diet and hygiene, will enable the physician from 
the percentage of urea to gain information of value regarding her 
general metabolism. Chemistry also gives us information about 
the presence or absence of albumin, although this is of seconda 
importance. By the microscope we detect débris from the kidney, 
crystals illustrating abnormal metabolism, and also substances 
caused by the dissolution of the blood. The microscope is occa- 
sionally requisite to identify bacteria. By cryoscopy or the deter- 
mination of the freezing point in the urine, we have a method of 
considerable value which enables us to estimate the concentration 
of the urine and to compare this with that of the blood. By the 
injection of urine into living animals we have a comparative test 
of value in ascertaining its toxicity. 
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Our available methods for examining the blood in these cases 
consist of the use of the microscope, chemical tests for the recog- 
nition of hematin, inoculation tests of blood serum to determine 
the toxicity of the blood in animals, and cryoscopy to determine 
the molecular concentration of the blood. We may study the 
mother’s immunity against the syncytium by the injection of 
animals with placental substance. We may also by lumbar puncture 
extract sufficient serous fluid to enable us to study the degree 
of toxicity in the mother’s serum. By the ophthalmoscope we may 
gain accurate evidence of the conditions of the small vessels as 
illustrated by the retina. By blood-pressure apparatus, we study 
graphically the mpther’s blood tension. ‘The usual methods of 
physical diagnosis give us information concerning the heart action 
and the general condition of the vessels. 

It is unfortunate that we possess no simple and reliable method 
for examining the feces. Those methods available are complicated 
and require expert chemical knowledge and prolonged research. 

Too much importance cannot be placed upon the study of 
toxeemia by the patient and careful observation of the physician, 
without recourse to technical examination. A practitioner of 
experience will readily detect alterations in the patient’s blood, 
abnormal conditions of pulse tension, evidence of impaired nutrition 
and excretion, and habitually altered action of the heart. The 
state of the mind and of the automatic portions of the nervous 
system can well be ascertained by clinical observation. Our 
modern study of this question would lead to positive injury to the 
profession if it caused practitioners of medicine to think that they 
must wait for elaborate examinations in laboratories before.making 
a diagnosis of toxeemia. By appropriating to our use data furnished 
by laboratory methods, and by using these data to correct our own 
observations, we shall rarely fail in a correct diagnosis. 

By the methods of investigation described, our best knowledge 
at present leads us to believe that the toxemia of pregnancy is not 
essentially of nephritic origin. Numerous observations and experi- 
ments have shown that the urine is not essentially altered in molec- 
ular concentration during toxemia and eclampsia; that the toxicity 
of the urine is not materially increased in toxemia and eclampsia; 
that eclampsia occurs in some cases with little disturbance in the 
secretion of urine and without albumin; and that patients’ who 
have nephritis do not necessarily become eclamptic. It is inter- 
esting to observe that in toxemia and eclampsia the chlorides of 
the urine may be greatly lessened and that the amount of water 
in the urine also decreases. This variation in the chlorides suggests 
the phenomenon seen in pneumonia, where a sudden change in the 
chlorides is usually regarded as evidence that the toxsemic crisis 
of pneumonia is passing. 

While the study of the urine does not give evidence of marked 
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renal changes in the toxemia of pregnancy, the examination of the 
blood is more conclusive. The blood serum in these cases is dis- 
tinctly toxic, causing the death of animals with convulsions and 
with the characteristic changes of toxeemia in the important organs. 
The blood is lessened in its alkalescence, by some is thought to be 
increased in molecular concentration and to have increased crystalloid 
contents probably of nitrogenous origin. In eclampsia the red 
blood cells are greatly changed. ‘The following striking demon- 
stration of the condition of the blood in eclampsia and nephritis 
is given by Bell in cases occurring at St. Thomas’ Hospital in 
London. A primipara eight months pregnant was admitted to the 
hospital in eclampsia, was delivered, developed intense jaundice, 
and died. Autopsy showed in the liver the characteristic lesions 
of intense toxemia and the. urine contained leucin. - Blood serum 
from this patient taken before death was injected into animals and 
proved highly toxic, the animals dying with convulsions and char- 
acteristic lesions. 

‘At the same time blood serum was taken from two cases of 
chronic nephritis in the last stages of the disease and approaching 
death. One was interstitial in character and the other nephritis 
affecting principally the convoluted tubules. ‘The blood serum 
in these patients occasioned but trifling inconvenience to the animals 
into which it was injected, producing no convulsions and interfering 
with the general health of the animal very slightly. 

Lumbar puncture and the examination of cerebrospinal fluid by 
cytoscopy shows that the lymph cells of this fluid are markedly 
altered in a number of conditions in which the nervous system is 
primarily attacked. Thus, in cerebrospinal meningitis, in locomotor 
ataxia, and in rabies important changes in this fluid have been 
found. The number of cases of pregnant women with toxemia in 
whom this fluid has been examined is as yet too small to enable 
us to determine the condition of the cerebrospinal fluid. 

Recognizing that the poison of toxeemia is found in the blood 
serum, we must next question the possible source of this poison. 
As modern investigation has shown that the kidneys are but slightly 
responsible, we find that, on the contrary, the liver is the organ most 
frequently diseased, and that post-mortem examination shows in 
toxemia most striking changes in the liver. Hemorrhagic necrosis 
of the liver, with multiple thrombosis, is the characteristic lesion of 
toxemia and eclampsia in mother and foetus. These lesions strik- 
ingly suggest the first stage of acute yellow atrophy. By modern 
pathologists, the hepatic lesions of toxemia and eclampsia are 
considered so characteristic as to suggest a diagnosis from the 
examination of the liver only. 

In the toxemia of pregnancy, the thyroid gland is deficient or 
altered in activity. Lange has estimated that the gland is enlarged 
in 81.2 per cent, of pregnant patients, Nicholson has drawn our 
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attention to the deficiency of thyroid secretion in cases of eclampsia. 
In one of his observations, patients threatened with eclampsia placed 
upon milk diet were greatly improved, because the milk required 
but a small percentage of iodothyrin to affect the metabolism of 
its proteids. These patients eluded the watchfulness of their 
caretakers and procured pork, which they ate secretly. Eclampsia 
supervened. Hergot reports an interesting case of eclampsia in a 
cretin. Bensen draws attention to the fact that after the thyroid 
gland is removed in cases coming to autopsy, the renal tubules 
are blocked with colloid substances similar to that found in 
eclampsia. 

In animals in which the thyroid has been removed, pregnancy 
has been followed by eclampsia with the birth of dead offspring. 
Surgeons are familiar with the fact that the removal of the entire 
thyroid may be followed by convulsions in animals or in the human 
subject. Clinically, patients threatened with eclampsia are bene- 
fited by the administration of thyroid extract. 

Abundant evidence exists of the part played by the intestine in 
the production of toxemia. This knowledge is so familiar that we 
need not delay upon this point. 

We distinguish, then, in the mother, toxemia and eclampsia of 
hepatic origin, of intestinal origin, of thyroid origin, and of renal 
origin. ‘These are named in the order of their importance and 
frequency. 

Our attention has also been called to the fact that the embryo 
or foetus may be a cause of the toxemia of pregnancy. While we 
may believe that the foetus contributes somewhat to the toxins of 
the mother’s blood, we must remember that convulsions do not 
cease in all cases after delivery, and that the evidence seems to show 
that one and the same poison affects mother and child, and not 
that the child originates the poison which destroys the mother. 
Hitschmann recently described an interesting case of pregnancy 
at the fifth month. The patient was seized with eclampsia and 
the uterus was emptied. She recovered. The womb was the size 
of a seven months’ pregnancy; the embryo had died at about the 
fourth month and a placental mole had formed. In this case the 
death of the embryo must have been followed by a cessation in the 
formation of toxins from this source. Eclampsia, however, subse- 
quently occurred. Eclampsia may occur during pregnancy and the 
woman recover, pregnancy be uninterrupted and a living, healthy 
child be born. We may, then, reasonably conclude that toxemia 
and eclampsia are not to any great extent of fetal origin. It requires 
but a moment to observe that the efforts to prove that toxemia and 
eclampsia are caused by bacteria have not been successful. 

Eclampsia occasionally occurs in groups of cases. Stroganoff in 
St. Petersburg, Kedarneth-Das in Calcutta, and the Staff of the 
Edinburgh Maternity Hospital all report groups of cases in which 
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toxemia and eclampsia seem an infectious epidemic. This obser- 
vation has not been confirmed by others. 

The effort to identify chemically the poison of toxemia and 
eclampsia has not yet succeeded. Ammonium carbonate, carbamic 
acid, xanthin, creatin, creatinin, peptones, globulins, leucomains, 
ptomains, acetones, and urobilin have all been studied as possible 
causes of this condition. None of these is proven to cause toxemia 
or eclampsia. Some have believed that toxemia is accompanied by 
increased excretion of ammonia, while the theory that nitrogen is 
deficiently excreted has long received attention. 

Syncytiolisin, a placental ferment, undoubtedly influences the 
blood of the mother, and probably has something to do in the 
causation of eclampsia. Its mode of action consists in causing 
solution of blood corpuscles, thus favoring the production of thrombi. 
Extract of human placenta injected into animals causes the animals 
to perish in spasms and with great prostration. The toxicity of 
placental extract varies with the maternal condition. In some 
fatal cases of eclampsia, syncytial tissue has been found growing 
on the peritoneum and ovaries. 

From these considerations, can we deduce knowledge of a prac- 
tical nature concerning the detection of toxeemia and the prevention 
and treatment of eclampsia? Remembering that toxemia is more 
than renal insufficiency or nephritis, our scrutiny of the patient 
must go farther than the examination of the urine. Sufficiently 
often the patient must be seen by her physician and her condition 
noted. “The nervous system gives especially valuable indications 
of toxemia. Headache, altered secretion and excretion, neuralgia, 
unusual mental conditions, increased vasomotor stimulation and 
high pulse tension, disturbances in the sensory apparatus, all 
indicate toxemia. Altered secretions, obstinate constipation, 
jaundice, and signs of disintegration of the blood are of especial 
importance. 

In the treatment of this condition, the details of hygiene must be 
thoroughly carried out. The diet should be regulated, and indi- 
gestible and highly nitrogenous food reduced to a minimum or 
entirely omitted, and fresh, sound milk substituted. ‘The free use 
of fruits and green vegetables in season is also indicated. Water 
taken between meals, before retiring, and upon rising is a common 
prescription often difficult of execution. The avoidance of alcohol 
and of large quantities of alkaloidal stimuli is of great importance. 
Fresh air, regular bathing, sufficient sleep, proper clothing, and 
reasonable exercise all are most important. So common are these 
precautions that they are frequently neglected. 

So far as drugs are concerned, laxatives are indicated. In the 
presence of acute toxeemia, it must be remembered that salines often 
cause the dissolution of dried feces and the prompt absorption of 
fecal matter. To increase the solid excretion of the body, calomel 
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is of decided value. To act as a powerful diuretic and to stimulate 
some of the necessary processes of nutrition, thyroid extract has 
proven efficient. No greater mistake can be made than to treat 
the neuralgia or sleeplessness of toxemia by the administration of 
sedatives or narcotics. This is but adding fuel to the flames. What 
is needed in these cases is oxygen, purgatives, stimulation of the 
skin, a selected diet, and abundant rest. 

In the presence of persistent and increasing toxemia which does 
not yield to treatment, the question of the induction of labor natu- 
rally arises. It must be kept in mind that the artificial termination 
of pregnancy often brings. with it shock to the mother and in many 
cases increases her toxemia. If she be suitably cared for, nature 
will usually adjust the question of pregnancy by allowing gestation 
to continue or by bringing about changes in the placenta which 
will result in the death of the child. This course is safe for the 
mother, although less prompt than the induction of labor. 

Of especial value in preventing serious toxemia is the use of 
saline waters, and of these Vichy is of especial advantage. In the 
presence of threatening toxemia, the free use of normal salt solution 
by hypodermoclysis or by rectal injection is especially indicated. 
The use of the hot pack or bath requires caution, for the tempo- 
rary increase in pulse tension following the beginning of the bath 
or pack may induce eclampsia; hence the physician must be 
prepared to administer veratrum viride hypodermically should 
the pack increase the tension of the pulse. 

We cannot remember too clearly the fact that in the toxemia of 
pregnancy the vital organs of the patient are undergoing extensive 
degenerative changes. Cloudy swelling and fatty degeneration of 
the heart muscle, minute hemorrhages in the substance of the liver, 
spleen, and: lungs, and serous effusions or inflammations seriously 
threaten the patient’s life. The toxemic woman is not safe with 
the termination of pregnancy, for she may pass through eclampsia 
only to perish from pneumonia, cardiac syncope, pernicious jaundice, 
or general debility. Eclampsia is but a step in the march of the 
toxemic process, marking its acutest attack, but’ not guaranteeing 
the patient against further disease. 
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HemorruaGic manifestations in eclampsia are fortunately very 
rare, for they are evidenced only in those cases suffering from an ex- 
treme degree of toxicity—so extreme, indeed, that death is usually the 
outcome. Why, of two cases of eclampsia, of apparently equal inten- 
sity, the one should develop this hemorrhagic condition and the 
other should not, we cannot as yet say, for in both cases the liver 
may be apparently involved to an equal degree. 

The same manifestations may, likewise occur in severe cases of 
toxemia of both pregnancy and the puerperium; but of these it is 
not my purpose to speak at this time. 

Frequency. After an extensive review of the literature on 
eclampsia, no accurate conclusion has been reached by the writer 
as to the frequency of this group of cases. It is so rare, however, that 
only a few isolated cases have so far been reported, and that not one 
of the usual text-books on obstetrics speaks of it as even existing. 
Newell, reviewing 78 cases of eclampsia under his care up to 1899, 
does not mention a single case of this type. 

In studying the series of eclamptics at the Sloane Maternity Hos- 
pital (up to August 15, 1904), we find that in the last 12,000 deliv- 
eries there were 152 cases of eclampsia. Of these 152 cases, appar- 
ently only 7 (7. e., 4.6 per cent., approximately) gave clinical evidence 
of hemorrhages. Of these 7 cases, 5 occurred during the past two 
years. 

Owing to the unusual character of this type of eclampsia, we beg 
leave to present to you the following cases taken from the series just 
mentioned, and in so doing we shall endeavor to omit all details not 
pertinent to the question in hard: 

Case I. (History No. 14,290).—The patient, a colored I-gravida, 
aged twenty-six years, was admitted to the hospital in an uncon- 
scious state, with marked albuminuria. ‘The onset of the disease 
was a sudden one. Soon after admission she delivered herself of a 
small, premature infant of about six months. One hour after labor 
she had a severe convulsion. Despite the usual active medical treat- 
ment, there were twelve more convulsions during the next twelve 
hours. Temperature, 100°; pulse 84 to 100. 

Uranalysis. ‘Total quantity, 135 ounces; specific gravity, 1044; 
reaction acid; 90 per cent. albumin by boiling and centrifuge; urea, 
160+ grains; many casts of all of the common varieties. 


1 Read before the Society of the Alumni of the Sloane Maternity Hospital, October 28, 1904. 


3 


234 7 

j 

| 

| 


LOBENSTINE: HEMORRHAGES IN ECLAMPSIA. 235 


First Day Post-partum. Marked general improvement during 
night. Patient at times conscious, taking some nourishment. Dur- 
ing the day she was quiet; toward evening, however, became rest- 
less. The abdomen became distended and tender. There was 
some jaundice of the sclere. ‘Temperature, 100.8° to 99.8°; pulse, 
130 to 88. 

Uranalysis. ‘Total quantity, 8 ounces; specific gravity, 1040; 
acid; 50 per cent. albumin, centrifuge; urea, 96-++ grains in twenty- 
four hours. 

Second Day Post-partum. No convulsions; delirious at times; 
severe abodminal pain and marked abdominal distention. Great 
tenderness over the liver, but the latter did not seem changed in 
size. 

Toward the middle of the day the patient began to vomit coffee- 
ground material—this vomiting soon becoming almost continuous. 
Despite all efforts, death occurred in the early evening. ‘Temper- 
ature, 97°; pulse, 90 to 100. 

Uranalysis. ‘Total quantity, 11 ounces; 5 per cent. albumin, 
centrifuge; urea, 1.9 grain to 1 ounce (total quantity of urea, 20.9 
grains); many hyaline and granular casts. Lochia normal through- 
out. 

Case II. (History No. 14,310).—Patient, a white I-gravida, aged 
nineteen years, six months along; was brought to the hospital in a 
semicomatose condition, with the history of having had several 
convulsions. ‘The previous renal history was negative. 

On admission she was found to be markedly cedematous and 
markedly toxic. An accouchement forcé was performed within a 
few hours. 

Uranalysis on Admission. Acid; specific gravity, 1030; 60 per 
cent. albumin, centrifuge; urea, 6.2 grains to the ounce; many casts. 
Temperature, 101°; pulse, 120. 

First Day Post-partum. Semicomatose; no convulsions; general 
condition much better apparently. ‘Temperature, 99°; pulse, 90 to 
70. 

Uranalysis. ‘Total quantity, 10+ ounces; specific gravity, 1040; 
acid; 20 per cent. of albumin by centrifuge; 88-+ grains of urea in 
twenty-four hours; many casts. 

Second Day Post-partum. Rational at times, but restless; pain in 
abdomen and some distention; milk and water well taken. Tem- 
perature, 99.4° to 100°; pulse, 90 to 120. 

Uranalysis. Total quantity, 32 ounces; specific gravity, 1010; 
acid; 5 per cent. of albumin by centrifuge; urea, 95 grains in twenty- 
four hours; many casts. 

Third Day Post-partum. Conscious, but unreasonable; more 
abdominal distention; increased pain and tenderness, especially over 
the liver; jaundice; vomited 12 ounces of coffee-ground material. 
Temperature, 100.4° to 99.4°; pulse, 90 to 120. 
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Uranalysis. ‘Total quantity, 50 ounces; specific gravity, 1012; 
acid; trace of albumin; urea, 70+ grains in twenty-four hours; few 
casts. 

Fourth Day Post-partum. Severe headache; frequent vomiting 
throughout the day of coffee-ground material in considerable quan- 
tities. ‘Temperature, 98°; pulse, 100 to 120. 

Uranalysis. Total quantity, 32 ounces; specific gravity, 1034; 
5 per cent. of albumin, centrifuge; urea, 265 grains in twenty-four 
hours; more casts. 

Fijth Day Post-partum. More vomiting of coffee-ground material 
during night. Gradual improvement during day. Less pain and less 
abdominal distention. ‘Temperature, 98° to 99.8°; pulse, 124 to 100. 

Uranalysis. Total quantity, 22 ounces; specific gravity, 1034; 
5 per cent. of albumin, centrifuge; urea, 150 grains in twenty-four 
hours; some casts. From this time on gradual, steady improvement. 
Discharged on the twenty-second day. Lochia normal throughout. 

Case III. (History No. 14,699).—Patient, a white I-gravida, 
aged thirty-two years, about eight and a half months along; was 
admitted to the hospital with severe albuminuria. As her symptoms 
became steadily worse under medical treatment, labor was induced 
six days later. An accouchement forcé was performed after slight 
preliminary dilatation of the cervix with a Voorhees bag. During 
labor patient had two convulsions; then became quiet and rational. 
During the days of the medical treatment alone, the albumin in- 
creased from 4 per cent. to 8 per cent. by centrifuge; and the urea 
changed from 5 grains to the ounce to 2 grains to the ounce. ‘The 
total quantity of urine ranged from 35 to 26 ounces per day. 

First Day Post-partum. Restless, but no convulsions; general 
condition very poor. Lower part of abdomen very painful. ‘Tem- 
perature, 97.4° to 99°; pulse, 140 to 120; respirations, 26 to 36. 

Uranalysis. ‘Total quantity, 18 ounces; specific gravity, 1030; 
acid; 3 per cent. albumin, centrifuge; urea, 145 grains in twenty-four 
hours; no casts. 

Second Day Post-partum. Restless; nauseated; abdomen dis- 
tended and painful; jaundiced; vomited throughout the day small 
amounts of coffee-ground material. .Toward evening, marked ten- 
derness over liver and stomach. Temperature, 98° to 99.6°; pulse, 
120. 

Uranalysis. Total quantity, 43 ounces; specific gravity, 1020; 
acid; 3 per cent. albumin, centrifuge; urea, 495 grains in twenty-four 
hours; many casts. 

Third Day Post-partum. Vomiting of coffee-ground material 
continues; apathetic; some slight enlargement of the liver. ‘Tem- 
perature, 98.4° to 99.4°; pulse, 120 to 140. 

Uranalysis. Total quantity, 26 ounces; specific gravity, 1020; 
acid; 1 per cent. albumin, centrifuge; urea, 255 grains in twenty-four 
hours; no casts. 
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Fourth Day Post-partum. General condition much worse; very 
weak; vomited large amounts of old blood. No response to stimu- 
lation. Died 5 a.m. ‘Temperature had ranged between 98.8° to 
100.4°; pulse between 140 and 120. Lochia normal throughout. 

Case IV. (History No. 14,916).—Patient, a white I-gravida, aged 
twenty-five years, five months along; was admitted in an unconscious 
state, having had several convulsions. She was delivered ten hours 
later by an accouchement forcé (the cervix required preliminary 
softening). No convulsions during labor. General condition fair. 

Temperature, 101° to 102.2°; pulse, 110 to 138. Leukocytes, 
62,000. 

Uranalysis. ‘Total quantity, 8 ounces; acid; solid with albumin; 
urea, 70 grains; many casts. 

First Day Post-partum. Color poor; jaundiced; restless; several 
convulsions; abdomen distended and painful. Leukocytes, 88,600. 
Marked apparent improvement toward evening. ‘Temperature, 
102.8° to 98°; pulse, 140 to 120. 

Uranalysis. Total quantity, 18 ounces; specific gravity, 1022; 
3 per cent. albumin, centrifuge; urea, 155 grains in twenty-four hours; 
many casts. 

Second Day Post-partum. General condition suddenly grew 
worse; two short convulsions; abdomen markedly distended and 
painful. Hepatic region tender; early in the day vomited blood- 
streaked fluid; stools became tarry. In the early afternoon vomited 
bright-red blood and died shortly afterward. ‘Temperature, 101.6° 
to 98°; pulse, 140 to 150; leukocytes, 36,200 (marked drop). Lochia 
normal throughout. 

Case V. (History No. 8925).—Patient, [-gravida, aged twenty- 
four years, six and a half months along; walked into the hospital 
complaining of headache and dizziness. She had been sick for two 
days, and had had two convulsions at her home on the day of admis- 
sion. She looked badly infected. 

Uranalysis on Admission. Scant; specific gravity, 1032; boiled 
solid with albumin; many casts. Labor was at once induced. She 
was delivered on the following day. Temperature, 99°; pulse, 110. 

First Day Post-partum. No convulsions, but severe headache. 
Toward evening some abdominal pain and distention; vomited some 
coffee-ground material. 

Uranalysis. Total quantity, 47 ounces; acid; 50 per cent. 
albumin by boiling; many casts. ‘Temperature, 98°; pulse, 100 
to 80. 

Second Day Post-partum. Restless, noisy; one severe convulsion; 
markedly jaundiced; vomited in the course of the day this same 
coffee-ground material. Hemorrhage into skin near vulva. Tem- 
perature, 98.8° to 103.2°; pulse, 100 to 80. 

Uranalysis. Total quantity, 17 ounces; acid; specific gravity, 
1018; 8 grains of albumin after boiling, by centrifuge. 
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Third Day Post-partum. Semicomatose; condition not so good; 
marked pain and tenderness over liver. Vomited coffee-ground 
material and some bright-red blood. ‘Temperature, 98° to 99°; 
pulse, 80 to 94. 

Uranalysis. Total quantity, 10 ounces; specific gravity, 1012; 
8 per cent. of albumin; no casts. 

Fourth Day Post-partum. Condition about the same, but n 
vomiting. 

Fifth Day Post-partum. Still tenderness over liver; no vomiting; 
tarry stools. 

Uranalysis. ‘Total quantity, 8 ounces; 5 per cent. of albumin; 
specific gravity, 1086; no casts. ‘Temperature, 98°; pulse, 84 to 90. 

Siath Day Post-partum. Feels somewhat better; tarry stools con- 
tinue. 

Uranalysis. About the same. Temperature, 98° to 100°; pulse, 
90 to 110. 

Seventh Day Post-partum. Very stupid and drowsy; very marked 
abdominal distention; frequent loose, dark, tarry stools. 

Eighth Day Post-partum. No vomiting; stools the same. 

Ninth Day Post-partum. Condition the same. 

Tenth Day Post-partum. Subcutaneous ecchymoses on back and 
chest. Patient much weaker; deeply comatose. ‘Temperature, 
98.8°; pulse, 120. 

Uranalysis. ‘Total quantity, 64 ounces; 3 per cent. of albumin; 
casts. 

Eleventh Day Post-partum. Death early in the morning. Lochia 
normal throughout. 

Case VI. (History No. 12,780. Reported in Medical News, 
November 21, 1903).—Patient, a white I-gravida, aged twenty-two 
years, six and a half months along; entered the hospital with a rather 
severe albuminuria. She had only had symptoms for three days. 

Uranalysis. Scant; specific gravity, 1026; 30 per cent. of albu- 
min by boiling; many casts; urea, 5 grains to the ounce. She was 
placed at once on medical treatment. About three hours after admis- 
sion she had a severe convulsion. An accouchement forcé was per- 
formed, which was well borne by the patient. She slept quietly most 
of the night. When awake, nourishment was well taken. ‘Tem- 
perature, 99.8°; pulse, 84; respiration, 24. 

First Day Post-partum. Severe frontal headache; moderate 
nausea and vomiting; restless, but no convulsions. Nourishment 
fairly well taken. ‘Temperature, 99° to 97.8°; pulse, 80 to 100, of 
moderate tension. 

Uranalysis. Acid; specific gravity, 1016; albumin, 5 per cent. 
by centrifuge; urea, 150 grains in twenty-four hours; many hyaline 
and granular casts; total quantity, 50 ounces. 

Second Day Post-partum. Nauseated ; vomited several times dark- 
brown fluid; abdomen distended, painful, and tender. ‘Tenderness 
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especially marked in the right hypochonhrium. Moderate jaundice; 
oedema of the face; expectorated bright-red blood in the evening, 
and complained of a severe pharyngitis. Pharynx congested. Tem- 
perature, 98.4°; pulse, 110 to 120, of high tension. 

Uranalysis. "Acid; specific gravity, 1018; albumin, 2 per cent., 
centrifuge; urea, 50-+ grains in twenty-four hours; moderate number 
of hyaline, granular, and epithelial casts; total quantity, 24 ounces. 

Third Day Post-partum. Frequent vomiting of dark-brown fluid; 
abdomen somewhat less distended and tender; fair result from strong 
catharsis; jaundice the same; many petechial spots on trunk and 
extremities; pharynx very painful; submucous retropharyngeal 
hematoma. Some general improvement toward evening. ‘Tem- 
perature, 98° to 100.2°; pulse, 130 to 120, irregular at times and of 
moderate tension. 

Uranalysis. Acid; albumin, 2 per cent., centrifuge; urea, 488 
grains in twenty-four hours; many hyaline and granular casts; total 
quantity, 61 ounces. 

Fourth Day Post-partum. No headache; less irritable and rest- 
less; pharynx the same; vomited dark-brown fluid; abdomen moder- 
ately distended and tender; no enlargement of the liver. ‘Temper- 
ature, 100° to 98.4°; pulse, 128 to 100, of low tension. 

Uranalysis. Acid; specific gravity, 1024; albumin, 1 per cent. 
by centrifuge; urea, 485 grains in twenty-four hours; casts of all 
varieties; total quantity, 69 ounces. 

Fifth Day Post-partum. General condition apparently improved; 
pharynx improved; no vomiting; blood-stained fluid defecation. 
Temperature, 98.4° to 100.2°; pulse, 118 to 114. 

Siath Day Post-partum. Nauseated; vomited dark-red blood 
several times; severe epigastric pain; abdomen tender and somewhat 
distended; jaundice the same; no headache; restless. ‘Temperature, 
100.6° to 100°; pulse, 124 to 112; respirations, 28 to 38. 

Uranalysis. Acid; specific gravity, 1024; albumin, 2 per cent. 
by centrifuge; urea, 475 grains in twenty-four hours; casts decreas- 
ing; total quantity, 53 ounces. 

Seventh Day Post-partum. Jaundice less; pharynx no longer 
painful; hematoma decreased in size; tarry stools; general improve- 
ment toward evening. ‘Temperature, 100.4° to 100.6°; pulse, 120 
to 110. Lochia normal. 

Eighth Day Post-partum. No headache; no restlessness; cheerful; 
no abdominal pain and only slight distention; vomited small amount 
of blood; stools normal. Slight odor to lochia. Temperature, 100.8° 
to 100°; pulse, 112 to 118. 

Uranalysis. Acid; specific gravity, 1024; albumin, 1 per cent. 
by centrifuge; urea, 225+ grains in twenty-four hours; total quantity, 
25 ounces; only few casts. 

Ninth Day Post-partum. Marked general improvement; jaun- 
dice and petechial spots have almost disappeared; abdomen soft; 
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nourishment well taken. Lochia normal. Temperature, 101° to 
99°; pulse, 110 to 120; respirations, 28 to 32. From this time on the 
patient made an uninterrupted recovery. ‘There were no further 
hemorrhages. ‘The albumin and casts gradually disappeared. The 
temperature, which was in part due to some slight uterine absorp- 
tion, gradually dropped to the normal. The patient was discharged 
on October 19th in a very fair condition. 

CHIEF SYMPTOM-COMPLEX. In analyzing critically the above 
cases, we find a group of symptoms that are most striking, that are 
quite characteristic of this type of eclampsia, and quite unlike any 
other form of the disease. ‘These symptoms are: 

1. The profound toxicity. 

2. The jaundice. This is far more constant and more marked 
than in the ordinary type of case. It was present in all of our cases 
under discussion. 

3. The abdominal distention. 'This is usually both a prominent 
and an early symptom, and is at times most distressing. It begins 
as an epigastric distention, which then gradually becomes general- 
ized. This sign is of bad omen, and in every case of eclampsia, if it 
develops, we should be on the watch for hemorrhagic complications. 

4. The vomiting. ‘This consists of clear fluid or curdled milk; then 
of bile; and finally of coffee-ground matérial or of clear blood. 

5. The pain and tenderness over the liver. These are often of great 
intensity. 

6. Hemorrhagic manifestations other than the vomiting of blood. 

PatHoLocy. The chief pathological features of the cases under 
consideration, as well as of the severer cases of eclampsia, without 
the clinical manifestation of hemorrhages, are: 

1. The development of multiple hemorrhagic foci in the various 
organs. 

2. The development of thrombotic processes in many of the 
smaller vessels. 

3. The formation of irregularly shaped areas of necrosis in the 
several organs of the body, especially in the liver, these necrotic areas 
being largely dependent upon the thrombi mentioned above. ‘These 
thrombi are at times recognizable with the naked eye; more often 
they are not. They are not artefacts, nor are they placental-cell 
emboli, as they were at one time thought to be. They consist mainly 
of hyaline material. 

The Brain. The brain shows macroscopically, according to Prutz, 
cedema in 42 per cent. of cases, hyperemia in 30 per cent., apoplexy 
in 3 per cent., a normal condition in 10 per cent. of the cases; micro- 
scopically, many small areas of necrosis are to be found, depending 
largely upon a mild thrombosis in the smaller vessels. 

he Heart. The myocardium shows marked parenchymatous 
degeneration, also many small foci of necrosis, which may be due 
both to the toxemia and to prolonged use of chloroform. 
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The Liver. The liver is usually but little changed in size, and 
the capsule smooth. ‘There may be found beneath it hematomata 
. of varying size (4 cases have been reported that ruptured fatally into 
the peritoneal cavity). Both the surface of the organ, as well as its 
substance, are moderately icteric. We note, further, irregularly 
shaped red and yellow areas scattered throughout its substance and 
on its surface. 

Microscopically, these areas are found to consist of hemorrhagic 
and anzmic necroses, which may or may not contain red blood 
cells. ‘These necroses have a tendency to lie near the periphery 
of the lobules, and are now considered to be largely the result of 
thrombotic processes which are found in the smallest radicles 
of the portal vein, very occasionally in the radicles of the hepatic 
artery. 

The necrosis is essentially a coagulation necrosis, accompanied by 
an unusually large amount of fibrin. 

There may be definite hemorrhage into the substance of the liver, 
apart from the hemorrhagic necroses. 

Such is the common picture of the liver in fatal cases of eclampsia. 
Bouffe de St. Blaise demonstrated these lesions in 42 consecutive 
cases; Schmorl found them in 71 out of 73 autopsies. These results 
have been attested to by many other observers, as well as by myself. 
In rare instances we find the typical picture of “acute yellow 
atrophy,” viz., the liver is much reduced in size; the capsule wrinkled; 
the degeneration most intense, and especially marked in the mid- 
zonal areas. 

The Kidneys. These show most frequently an acute nephritis, 
with marked necrosis of the renal epithelium. ‘This acute process 
is occasionally grafted upon a chronic one. 

Prutz found renal changes in all but 7 out of 368 cases. The 
frequency of renal involvement was attested to bySchmorl, Lubarsch, 
and others. 

Despite these findings, Prutz’s conclusions are stated as follows: 
“Notwithstanding the frequency of renal changes, we are not jus- 
tified in the majority of cases in considering them as the anatomical 
substratum of eclampsia, for in many instances they are too insig- 
nificant.” 

Bouffe de St. Blaise states that in many cases the kidneys show 
almost a normal condition, while Winkler, Knapp, Pels Leusden 
believe the renal changes to be the most important. 

The Ureters. "These were found by Prutz to be dilated in 38 out 
of 500 autopsies. 

The Stomach and Intestines. These are found to contain more or 
less free blood; there may be actual erosions of the mucous mem- 
brane or merely punctate hemorrhages, with or without necrotic 
areas. In 2 cases reported, sudden death occurred from hemorrhage 
due to an actual ulceration of the stomach. 
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The Mesentery. This contains many punctate hemorrhages, with 
some thromboses in the finer capillaries. 

The Spleen. The spleen is usually not enlarged or only slightly. 

The Blood. The blood shows a leukocytosis in the majority of 
cases; little or no change in the red blood cells; a lessened alkalinity ; 
no change in the toxicity; a normal molecular concentration. The 
chemistry is still so unsettled that no consideration of it will be made 
at this time. 

The Urine. 'The urine shows an early decrease in quantity; a high 
specific gravity; usually a decrease in the urea; the presence, in most 
cases, of large amounts of albumin and large numbers of casts; but 
little change in the molecular concentration. Leucin and tyrosin are 
occasionally present. 

From the pathological anatomy, then, we find that although the 
kidneys show changes in a large percentage of cases, still these 
changes do not seem to be so uniformly severe nor so uniformly 
present as the changes in the liver. Further, it seems to the writer 
that the disease called eclampsia presents a fairly characteristic 
pathological picture differing, on the one hand, with acute atrophy 
of the liver, and, on the other, with the usual acute degenerations. 
We do not believe that we should speak of eclampsia as being either 
primarily renal or primarily hepatic in origin; but that we should 
regard the lesions in both liver and kidneys as the result of and not 
as the cause of a toxemia, the true nature of which is not as yet 
known, but a toxemia in which undoubtedly both mother and 
foetus play a part. 

Prognosis. ‘The prognosis of the type of case under discussion 
is a very poor one. Five of our 7 cases died—i.e., a mortality 
of 70+ per cent., as against 17+ per cent. in the general series 
of eclamptics during the past four years at the Sloane Maternity 
Hospital. 

TREATMENT. 1. Sedatives; emptying the uterus; diuresis, etc. 

2. Suprarenal extract and calcium chloride in large doses, prefer- 
ably given per rectum. 


Nore.—I wish to express my thanks to Dr. Edwin B. Cragin for 
granting me the use of the material in the wards of the Sloane 
Maternity Hospital. 
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PATHOLOGICAL STUDY OF A CASE OF MYX@DEMA 
ASSOCIATED WITH TUBERCULOSIS 
OF THE ADRENALS: 


With REMARKS ON THE NERVOUS SysTEM.! 


By J. Ramsay Hunt, M.D., 


OF NEW YORK, 
CHIEF OF THE NEUROLOGICAL CLINIC AND INSTRUCTOR IN NERVOUS DISEASES IN THE 
CORNELL UNIVERSITY MEDICAL COLLEGE; NEUROLOGIST TO THE CITY HOSPITAL; 
ASSISTANT PHYSICIAN TO THE MONTEFIORE HOME, 


(From the Cornell Division of Bellevue Hospital, service of Prof. Dana, and the 
Pathological Laboratory of the Cornell University Medical College.) 


Tue following report embodies the results of the pathological 
- study of a typical case of myxcedema. 
The disease had been gradually progressing during a period of 
four years, so that the dermal and neural manifestations were well 
marked at the time of death. 


1 Presented, with specimens, at a meeting of the New York Society of Internal Medicine, 
October 19, 1904. 
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Especial care was devoted to the study of the nervous system, with- 
out discovering any lesion which might serve as an anatomical basis. 

Of unusual interest was the coexistence of an extensive chronic 
tuberculosis of the adrenal glands, unaccompanied by the symptoms 
of Addison’s disease. 

Summary of Case. A woman, aged fifty-one years, with well- 
marked nervous and cutaneous symptoms of myxeedema. Insidious 
onset and gradual progression. Duration four years. Death from 
purulent bronchitis with beginning bronchopneumonia. Autopsy: 
The thyroid gland was sclerosed and atrophied. ‘The hypophysis 
cerebri slightly enlarged. Both suprarenal glands were the seat of 
extensive chronic tuberculosis. The histological examination of the 
central and peripheral nervous systems was entirely negative. There 
was well-marked generalized arteriosclerosis. 

History. Admitted to Bellevue Hospital, service of Prof. Dana, 
April 3, 1901. The patient was a married woman, aged fifty-one 
years, a native of Vienna, immigrating to this country fifteen years 
ago. Until four years ago she had worked in a silk factory. Her 
parents died of old age. She has four sisters and one brother, 
none of whom suffered from goitre or disease similar to her own. 

Of four children two are living and in good health, one died the 
result of an accident, and one of chronic hydrocephalus. ‘The 
previous history throws no light on her present trouble. She had 
been singularly free from any illness, this being the first time she 
had taken to her bed. The catamenia ceased with her forty-second 
year. Until then the menstruations had been regular and normal. 

Habits as regards alcohol, tea, and coffee were moderate, and 
there were no grounds for suspecting a luetic affection. 

The first symptoms of the disease from which she now suffers 
date back four years, consisting of headaches, chiefly occipital, 
and vertiginous seizures. She became weak and was forced to 
abandon her occupation, and the hair which had never been very 
thick commenced to fall out. A year later the face became swollen, 
especially about the eyes, and persisted (Figs. 1 and 2). The legs 
would also swell; this, however, was inconstant and was brought 
on by standing and walking, disappearing in the recumbent posture. 
During the past three years micturition has been abnormally 
frequent, requiring her attention several times during the night. 

The headaches continued and are growing more severe, and the 
vision has been failing for a year. This, with the profound weakness, 
brings her to the hospital. 

Status Praesens. The patient is of medium height, heavily built 
and very corpulent. She is singularly dull and apathetic and 
extremely slow in thought and action. . 

The hair of the head is coarse in texture, of a dull yellowish- 
brown color and very sparse. Over the top and sides of the head 
are areas of alopecia. 
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Fie. 1. 


Myxcedematous deposits in the face, neck, and hands. 


Loss of hair and alopecia in myxcedema. 
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The skin and subcutaneous tissue of the face, neck and hands 
are swollen and cedematous in appearance. The nose is broadened, 
the lips thick, the eyelids puffed and swollen, narrowing the inter- 
palpebral fissure. 

These areas of. subcutaneous swelling are firm and elastic to the 
feel, not pitting on pressure. 

The tongue is enlarged and presents a swollen appearance. 

The skin of the body is dry and over the hands, forearms, feet, 
and legs it is quite harsh, with a tendency to scaling. The nails, 
with the exception of longitudinal ridging, are well preserved. 

The cheeks are of a slight rosy tint, due to capillary infection 
and in marked contrast to the surrounding skin, which is of a 
yellowish, waxy hue. 

The pupils are equal, responding promptly to light and accommo- 
dation. 

The gross motor power, apart from great general weakness, is 
unimpaired. 

With the exception of a blunting and a retardation there are no 
objective sensory disturbances. 

The tendon reflexes of the lower extremities are present. Plantar 
flexion of the toes on stimulating the sole of the foot. 

The acuity of both sight and hearing is impaired, but no gross 
defect is demonstrable. 

The patient can stand without assistance and with the eyes closed. 

Thé gait is extremely slow and labored, and awkward almost to 
inco-ordination. ‘The slightest exertion is followed by fatigue. She 
complains frequently of the cold, although well clothed and in a 
ward of comfortable temperature. 

The speech is slow and monotonous in character. Perception is 
very slow and a well-marked interval separates the answer and 
the question. ‘The answers are, however, clear, expressing compre- 
hension and some intelligence, but are expressed in a slow, mono- 
tonous fashion. 

The memory for events of the distant past is not seriously 
impaired. The patient can recall with comparative ease incidents 
which transpired in Vienna twenty-five years ago, while happenings 
of recent origin have escaped her entirely. 

Her mental attitude is one of apathetic complacency and torpor. 
She takes very little heed of her surroundings and sleeps a great 
deal. She is always dozing off; this happens while in conversation 
and at meals. Nothing seems to arouse her from this state of 
lethargy. 

She has no hallucinations and no delusions and is neither sus- 
picious nor irritable. 

The condition of the thyroid gland cannot be determined by 
palpation owing to the swelling of the subcutaneous tissues at the 
base of the neck. 
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Heart. There is a moderate hypertrophy of the left ventricle 
with accentuation of the second aortic sound. 

The pulse is full, of normal frequency, with moderate increase 
of the tension. 

Urine. April 4, 1901: specific gravity, 1022; acid, large trace 
of albumin; no sugar. April 9, 1901: acid, 1013; albumin, 0.2 per 
cent., a few hyaline and granular casts. 

Blood. Red cells, 5,112,000; white cells, 7000; hemoglobin, 90 
per cent. The differential count was normal. 

Temperature. ‘The temperature curve from April 3 to April 12 
ranged between 98° and 99°. At no time’ was it subnormal. 
On April 12th the temperature rose to 101°, with the appearance 
of numerous rales over both lungs. Later cyanosis of the lips and 
finger-tips. Rapid, feeble pulse, hurried respiration. Death, April 
21, 1901, eighteen days after admission. 

Post-mortem Examination. ‘The autopsy was performed by Dr. 
E. S. Thayer twenty-seven hours after death. Rigor mortis is 
well marked, muscular tissue is pale, and the subcutaneous tissue 
is thickened and firm. Heart is enlarged, weighs one pound, and 
the muscle is pale and flabby. The free borders of the mitral valve 
are moderately thickened, as are likewise some of the attached 
chord tendinee. 

The aortic cusps are sclerosed and in the neighborhood of their 
attachment adherent and thickened. 

The arch of the aorta is the seat of numerous plaques of atheroma. 
Arteriosclerotic patches are also present in the coronary arteries. 
Both ventricles are hypertrophied and somewhat dilated. Beneath 
the pericardium a small subserous hemorrhage is visible. ‘The 
pericardial sac contains 150 c.c. of clear serum. 

The lungs are congested and oedematous, especially on the right 
side. The bronchi are filled with purulent secretion. 

Adrenals. Both of the suprarenal capsules are considerably 
enlarged, firm and of a pale-yellow hue. ‘The surface of section 
shows areas of cheesy degeneration, calcareous infiltration, with 
scattered islets of adrenal tissue. Kidneys are slightly enlarged. 
Capsule not adherent. The surface is irregular and cicatricial and 
contains scattered retention cysts. The cortex is swollen; markings 
well preserved. 

Liver weighs four and one-half pounds. Surface of section dark 
and congested, otherwise normal. 

Spleen weighs ten ounces. The capsule is thickened and adherent 
to surrounding parts. Surface of section congested, with moderate 
increase of the connective tissue. 

The tongue is enlarged and the adenoid tissue at the base of the 
tongue and pharynx is hypertrophied. 

Thyroid gland is reduced in size about one-half, is of a yellowish- 
white appearance and of firm sclerotic consistency. On section the 
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surface presents but little resemblance to the normal gland. It is 
yellowish-white, of fibrous texture, with scarcely any sign of glandular 
tissue or colloid. 

Uterus and appendages save congestion of the mucous membrane 
and cystic degeneration of one ovary are normal. 

Brain, spinal cord, and peripheral nerves, except a moderate 
cedema of the cerebral pia mater and arteriosclerosis of the circle 
of Willis, show no gross pathological changes. 

Pituitary body was slightly enlarged and hyperemic. 

Microscopic Examination. Thyroid Gland. Both lobes and the 
isthmus are atrophied and the seat of extensive sclerotic changes. 
The connective increase is greater in the peripheral portion of the 
gland, especially beneath the capsule,which is considerably thickened. 
There is scarcely any trace remaining of the normal structure of 
the acini with their colloidal contents. Here and there are a few 
miniature acini lined by flattened epithelium and containing small 


disks of colloid (Fig. 3). 


Atrophy and sclerosis of thyroid gland. Atrophic acini containing minute disks of colloid. 
Hematoxylin and eosin. 


Many of these glandular remnants are composed of dense masses 
of epithelial cells, broken up by connective tissue into columnar 
and tubular groups, and resembling foetal thyroid structure. Some 
of these groups undoubtedly represent a compensatory regeneration 
of the glandular elements, while others are simply compressed and 
obliterated follicles. 

In the denser areas of the sclerosis, minute aggregations of 
atrophic cells are still visible, evidently the last remnant of gland 
structure. 


Fie. 3. 
Ae, 
* 
sh 
3 7 


HUNT: MYXC@DEMA WITH TUBERCULOSIS OF THE ADRENALS. 249 


Aggregations of small mononuclear round cells are also present 
resembling lymphoid tissue. Some of these round-cell accumula- 
tions, however, stand in immediate relation to bloodvessels, render- 
ing it difficult to exclude a low-grade inflammatory process. 

The large arteries passing into the gland while thickened, athero- 
matous, and containing calcareous plates are patulous throughout, 
as are also the larger vessels coursing within its substance. 

Adrenals. The capsule of both suprarenal glands is thickened 
and infiltrated with round cells. The gland itself is the seat of 
extensive sclerotic, inflammatory and necrotic changes. Large areas 
of cheesy necrosis containing calcareous matter are surrounded by 
a dense sclerotic and inflammatory tissue containing numerous 
giant cells (Fig. 4). 

Fig. 4. 


Tuberculosis of adrenal. Round-cell infiltration. Giant cells and areas of cheesy necrosis. 
Hematoxylin and eosin. 


Between and adjacent to these extensive areas of necrosis are 
islands of normal adrenal tissue. Approximately about one-fifth of 
the glandular structure of each suprarenal had been preserved. On 
the capsule of one of the glands is situated a small accessory supra- 
renal structure. 
_  Hypophysis Cerebri. The hypophysis which to the naked eye 

appeared slightly enlarged, is quite normal in its histological appear- 
ances. No excess of the few globules of colloid-like material usually 
present in some of the acini is to be noted, and there are no evidences 
of glandular hypertrophy. 

The bloodvessels and capillaries are distended with blood 
corpuscles. 

Kidneys. Many of the glomeruli are sclerotic, and the capsules 
of others are thickened. ‘There is some perivascular and peri- 
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glomerular sclerosis fading off into the surrounding renal tissue. 
The arteries show a considerable degree of arteriosclerosis. ‘The 
renal epithelium, except in the immediate neighborhood of the 
sclerotic areas, is well preserved. 

Spleen. ‘Thickening of capsule and trabecule. Congestion and 
hemorrhages. 

Liver. Moderate increase of the periportal connective tissue. 
Congestion. 

Heart Muscle. No sclerosis and no fatty degeneration. Granules 
of yellow pigment arranged longitudinally within the muscle fibre 
near the nucleus (Brown atrophy). 

Pancreas. ‘The structure is normal. 

Skin. Areas examined are normal. 

Tongue. Normal. 

Examination of the Nervous System. The brain, spinal cord, and 
the anterior crural, sciatic, pneumogastric and cervical sympathetic 
nerves were subjected to careful study by the usual laboratory 
methods (Nissl, Marchi, Weigert, hematoxylin, eosin, and Van 
Gieson). ‘The result of this examination was entirely negative. 

Muscle. ‘The muscular tissue was normal save a necrosed and 
sclerotic area, probably due to arteriosclerosis with vascular occlu- 
sion. In this patch there was an increase of connective tissue, 
round-cell infiltration, atrophy, and degeneration of the muscle 
fibres. ‘The muscle spindles and intermuscular nerve fibres were 
normal. 

Remarks. The important and essential change consists of an 
extensive atrophy and sclerosis of the thyroid gland. Even those 
vestiges of glandular substance still remaining are compressed or 
undergoing atrophy. 

It is important to note that the hypophysis cerebri, which normally 
contains disks of a colloid-like material was not the seat of any 
considerable compensatory hypertrophy. 

The slight enlargement noted seems to be sufficiently accounted 
for by congestion and the normal variation in the size of this organ. 

The coexistence of a chronic tuberculosis of the adrenal glands 
must be regarded as a rare and curious example of a pathological 
coincidence. 

I am unable to find any record in the literature of a similar 
combination of lesions. 

In the tables of the Report of the London Clinical Society on ~ 
Myxcedema,’ case No. 42 showed a beginning tuberculosis of the 
suprarenal glands. In this case, however, the tubercular manifes- 
tations were general throughout the body. In my case the char- 
acteristic symptoms of Addison’s disease (pigmentation of the skin 
and gastrointestinal disturbances) were absent. Evidently adrenal 
tissue still persisted in a sufficient quantity to carry on the function 
of the glands. 
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As asthenia is common to both diseases, it is impossible to deny 
that this symptom was not in part due to the suprarenal changes. 

Myxcedema is characterized by two groups of symptoms, the 
one referable to the skin and its appendages, the other to the central 
nervous system. 

The dermal changes so characteristic of the disease are associated 
with the deposit of an elastic, gelatinous substance in the sub- 
cutaneous tissue yielding chemically a large proportion of mucin 
(50 per cent.). Halliburton; Hun and Prudden’), 

In some cases the connective tissue surrounding the hair follicles, 
sebaceous and sweat glands has shown various degrees of hyper- 

lasia. 

7 Those symptoms indicating derangement of the central nervous 
organs, quite as characteristic in their way, _— be grouped as 
general, special, and mental symptoms. 

As general may be mentioned headaches, vertigo, insomnia, 
convulsions, tremor, torpor, somnolence, asthenia, motor weakness 
and inco-ordination, paresthenia, and diminished sensibility. 

Special. Amblyopia, limitation of the visual fields, central color 
scotoma, temporal hemianopia, blindness, tinnitus aurium, and 
deafness. Subjective sensations of taste and smell. 

Mental. Loss of memory, extreme sluggishness of thought and 
perception, delusions, hallucinations, melancholia, and mania. 

While some of these nervous manifestations may be referred with 
justice to the involvement of the peripheral nerve endings in the 
swollen skin and mucous membranes, and some to pressure on the 
optic chiasm by an enlarged hypophysis cerebri, the greater number 
are of purely central origin. 

It is singular that symptoms of such gravity and persisting for 
so long a time, often for years, should be unattended by permanent 
alterations of nerve structure. But such is the case. 

It has been impossible to demonstrate in the central nervous 
system, uniform structural change which might serve as their 
basis. 

Those described are so inconstant, variable, and uncertain in 
nature, that one hesitates incorporating them in the pathology of 
this affection, properly speaking. 

Among the lesions hitherto described may be mentioned cedema, 
congestion, and hemorrhages of the cerebral cortex; vacuolation and 
degeneration of the nerve cells, similar to those described in epilepsy 
(Whitewell*); diffuse increase of the connective tissue of the large 
nerve trunks; atrophy of the cerebral cortex. 

Savage‘ asserts that he has observed “changes in the brain and 
cord which would account for progressive weak-mindedness.” 

In other cases the central nervous system was entirely normal. 

The nervous system in the classical cases of Hun and Prudden 
was entirely negative. 
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The Sub-committee of the Clinical Society of London in their 
report recognized no essential changes in the cerebrospinal or 
sympathetic nervous systems. 

The present study confirms these negative results. 

Many curious theories have been advanced in the past, in expla- 
nation of the origin and mechanism of production of the nervous 
manifestations of myxcedema. 

Hadden’ referred the condition to a contraction of all the per- 
ipheral lymphatics, due to a disturbance of centres seated probably 
in the medullar and acting through the sympathetic system; even 
the atrophic thyroid was regarded as of secondary origin. 

Clouston® is responsible for the ingenious theory of a saturation 
of the neuroglia of the brain cortex in much the same manner that 
the subcutaneous tissue is affected, in this way interfering with the 
nutrition of nerve cells and the transmission of impulses. 

Others ascribed the condition to the padding of the peripheral 
nerve endings by the myxcedematous deposit, thus interfering with 
the transmission of afferent impulses, the central structures suffering 
secondarily by virtue of the defective afferent conduction. 

The toxic theory is that which finds most favor at the present 
day, but even here authorities differ as to the exact nature of the 
toxic substance in question. 

While all concur that the symptoms are produced by an absence 
of the secretion of the thyroid gland, it is still one of the mooted 
questions of chemical pathology as to whether this secretion is 
itself essential to metabolism, or whether its beneficial influence 
consists in neutralizing products of metabolism otherwise possessing 
toxic properties (Ewald’). 

The gradual reawakening under thyroid therapy, from this state 
of extreme mental and physical torpor, which Charcot so aptly 
likened to that of hibernation in animals; the disappearance of 
hallucinations and delusions and the eventual complete restoration 
of mental and bodily health after years of partial dementia, furnish 
strong clinical evidence that the nerve element in myxoedema is not 
dependent upon organic changes in the neural structures of the 
body. If such are present they should rather be regarded as second- 
ary in nature or ascribed to some other complicating factor. 
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A CASE OF MULTIPLE CEREBROSPINAL SCLEROSIS. 


WITH REMARKS UPON THE PATHOGENESIS OF THE AFFECTION. 


By F. X. Dercum, M.D., 
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(From the Jefferson Medical College Laboratories.) 


THE consensus of opinion regarding the frequency of multiple 
sclerosis is that it is a rare affection in this country. This view 
is based upon the fact that typical cases presenting the classical 
symptoms are comparatively few. We should not, however, forget 
that in its early stages and in certain cases even in the latest stages 
the diagnosis of the affection is exceedingly difficult; perhaps, 
therefore, the disease is less frequently recognized than we would 
expect. Charcot had long ago pointed out the polymorphous 
character of this curious disease and the erroneous diagnosis made 
in many cases. Recently Hoffmann (Deutsche Zeitschr. f. Nerv., 
1902) has expressed the same view. Indeed, he m:intains that the 
affection is one of the most common of organic nervous diseases. 
Being clinically often difficult of recognition, the thought arises 
whether the low percentage of cases in this country, as compared 
with Europe, may not in part. be due to the small number of necrop- 
sies reported. In fact, as far as we know, only six cases with patho- 
logical findings have been reported in the United States: two by 
Spiller, two by Spiller and Camp, one by Burr and McCarthy, and 
one by Hunt. ‘The following case is, therefore, the seventh; 

L. C., female, aged twenty-nine years, white, entered the Phil- 
adelphia Hospital August 26, 1903, with the following history; 
Complaining of pain and tenderness in the pelvic region and profuse 
leucorrhcea, She was admitted to the gynecological wards. She had 
menstruated at twelve and had married at seventeen. She had 
never had living children, but three miscarriages, Three years 
previous to admission she fell and struck on the buttocks; since 
then the nervous disturbances enumerated below gradually devel- 
oped. An operation showed cystic ovaries of long standing. Odépho- 
rectomy was performed. Later she was transferred to the Nervous 
Wards, where the following symptoms were elicited. ‘The. body 
was much emaciated and distinct atrophy of individual groups of 
muscles, especially those of the thenar and hypothenar, were noted, 
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There was complete loss of power in the lower extremities. She 
could not flex or extend her legs. There was double foot-drop; 
the left foot was rotated inward. The knee-jerk was increased on 
both sides; ankle clonus existed on the right; Babinski was present 
on both sides. Examination for sensation showed a hyperalgesia 
of the whole body. The patient complained also of considerable 
pain in the joints, especially in those of the shoulders and hips. 

There was a very coarse intention tremor, more marked on the 
right than orthe left. The speech was distinctly scanning. Lateral 
nystagmus was present in both eyes. The pupils were unequal, 
the right larger than the left; they responded to accommodation, 
but very little, if any, to light. The left eye showed slight ptosis. 
Ophthalmoscopically the eyes were not examined. ‘There was 
incontinence of feces and urine. A large bed-sore was present over 
the sacrum. Gradually the knee-jerks began to disappear; at first 
on one side, and then on the other. When shortly before death she 
developed a profuse diarrhoea, the knee-jerks were entirely gone. 
She died October 2, 1903. 

The autopsy showed hypostatic congestion of the lungs, chronic 
parenchymatous nephritis, pyelonephritis, cystitis, and colitis. ‘The 
brain was deeply injected; the pia-arachnoid slightly oedematous. 
Beneath the tentorium there was a large amount of clear, straw- 
colored fluid. The dura of the spinal cord was distended likewise 
with a straw-colored fluid. 


MICROSCOPIC EXAMINATION OF THE BRAIN, CORD AND 
PERIPHERAL NERVES. 


Cord. Cervical Portion (Weigert and Weigert-Pal methods). 
Transverse sections reveal great areas of sclerosis involving extensive 
destruction of the nervous tissue. From above downward the 
anterior cornua have gradually disappeared. In the upper levels 
the most anterior portions only are preserved, while in the lower 
cervical segments they are entirely absent. In the white substance 
the sclerotic areas also have entailed extensive destruction and 
some degeneration of fibres. In the upper segments the anterior 
white columns are intact, but as we descend to the thoracic portion 
they become gradually reduced. The lateral columns and the 
posterior columns of the cord, on the contrary, are almost entirely 
absent in the upper levels, but are preserved to some extent in the 
lower levels. A small band of healthy fibres is seen at the periphery 
of the cord surrounding the sclerotic areas. It is to be noted that 
healthy fibres are everywhere intermingled with the degenerated 
ones. ‘The degeneration as well as the sclerotic areas are not 
symmetrical nor equal in extent in the two halves of the cord. 
The posterior roots show distinct degeneration at the level of their 
entrance into the cord, but only on one side. The anterior roots 
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also show some degeneration in the lower cervical portion. ‘The 
bloodvessels around the cord show distinct dilation with thrombotic 
foci, and in some places present signs of endoarteritis and periar- 
teritis. Marchi’s method shows clearly very marked recent degen- 
eration in areas which are apparently normal with Weigert’s stain. 

Thoracic Region. As in the cervical cord, there is extensive 
discoloration of the gray matter. In a small portion only of the 
thoracic cord are parts of the anterior cornua preserved; all the 
rest of the gray matter is destroyed. The anterior white columns, 
as in the cervical cord, are intact. The reduction of the antero- 
lateral columns continues down the dorsal cord, so that we find 
only a very small area preserved on one side and extensive degen- 
eration on the other. The posterolateral columns are totally 
destroyed with the exception of a few fibres in the direct cerebellar 
tract on one side and an extremely narrow peripheral band on the 
other. The posterior columns are entirely destroyed on one side, 
while on the other they are reduced to a few fibres. The posterior 
roots are destroyed on one side and much degenerated on the other. 
The bloodvessels are in the same condition as in the cervical region. 
Marchi’s method shows recent degeneration in the pyramidal tract 
and in the posterior columns. 

Lumbar Cord. ‘There is complete destruction of the anterior 
portion of the anterior cornua. ‘The anterior white columns and 
anterolateral ground bundle are destroyed in the upper portion, 
but only partly degenerated in the lower portion. ‘The crossed 
pyramidal tracts show distinct degeneration through the entire 
lumbar segment. ‘The posterior columns, as well as the roots, are 
normal. ‘The bloodvessels are unusually dilated and thickened, 
especially in the lower portion. Marchi’s method shows recent degen- 
eration in the anterior columns only in the upper cervical segment. 

The sacral cord shows almost complete absence of gray matter, 
and the white substance contains only degenerated fibres. ‘The 
roots are intact. The bloodvessels show the same changes as in the 
other portions of the cord. 

Medulla. In the lowest segment the nuclei of the columns of 
Goll and Burdach are totally destroyed; in the columns themselves 
there remain very few fibres; the rest are degenerated; the same 
condition is noted in the decussating fibres. At the level of the 
beginning sensory decussation there is seen the same destruction 
of the nuclei gracilis and cuneatus, areas of degeneration in the 
posterior columns, and a marked sclerotic area in the sensory decus- 
sation. In sections above we see reappearance of a great many 
fibres in Goll’s and Burdach’s columns, but intermingled with a 
great many degenerated fibres, more upon one side than upon the 
other. The above-mentioned nuclei, also Monakow’s nucleus are 
entirely absent. The destruction of the sensory decussation extends 
forward, but unequally, into the pyramids, and involve also a large 
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part of the nucleus of the hypoglossus. Very few cells are seen in 
the nuclei of the eleventh and twelfth nerves. In upper sections 
we see the sclerotic process involving also the gelatinous substance 
of Rolando, the fasciculus solitarius, the nuclei of the eleventh and 
twelfth nerves, the interolivary portion of the formatio reticularis 
alba and portions of the pyramids. These changes are not sym- 
metrical. 

In sections above, the nuclei of Goll and Burdach reappear again, 
but unequally, on both sides; the sclerotic process is seen to extend 
to the restiform bodies. Gradually in sections higher up the 


Besides other sclerotic areas, degeneration of the optic tracts and partly of their chiasma 
are to be noted. Also the crura are involved. 


nuclei and the columns of Goll and Burdach become more and 
more free from the sclerotic process and show only degeneration. 
The latter process involves also the cerebello-olivary fibres which 
surround the descending root of the fifth nerve. The pyramids also 
show only degenerated areas. In the sections following, the nuclei 
of the eighth, ninth, and tenth nerves also reveal partial destruction. 
Higher up we see also that the tuberculous acusticus, the two nuclei 
of the eighth, the solitary bundle, the olives with their afferent and 
efferent fibres, are more or less and unequally on either side involved ; 
the pyramids always show areas of degeneration. The posterior 
longitudinal bundle, the median fillet, the trapezoid body, and the 
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inferior cerebellar peduncles are also partly destroyed. Similar 
conditions are noted in the knee of the seventh, in the nucleus of 
the sixth, in the descending sensory root of the fifth; also in the 
posterior transverse fibres of the pons and in the pyramidal ‘bundles. 
At the level of the cerebellum we see that the three cerebellar 
peduncles, both roots of the fifth nerve, the middle lobe of the 
cerebellum, besides the pyramidal bundle—all suffer considerably. 
At the level of the aqueduct of Sylvius, the pathetic nerve is almost 
entirely destroyed on one side. In the subthalamic region one red 
nucleus and one posterior longitudinal bundle are more or less 
degenerated. The optic tract in front of the mammillary tubercles 
is totally degenerated on one side and slightly on the other. The 


Plaques of sclerosis, particularly in internal capsule and crura. 


foot of one cerebral peduncle is markedly degenerated in its inner 
third and the other in its middle third. A vertical section through 
the posterior limb of the internal capsule, at the level of the posterior 
commissure and the pineal body, shows an area of degeneration 
in the middle of the internal capsule; the degeneration involves 
also the fibres passing from the optic thalamus to the capsule and 
the posterior commissure itself. ‘The degeneration is also seen to 
involve the fibres going from the thalamus to the cortex. Areas of 
degeneration are found besides in the white matter of the motor 
area of the brain and in the cerebellum. The bloodvessels of the 
medulla show the same change as in the cord. 

A review of the pathological findings show that the condition 
of the gray matter is as follows: In the sacral portion of the cord 
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it is totally absent, in the lumbar cord it is preserved, and again 
begins to disappear in the thoracic and cervical segments. As to 
the white substance, it is preserved to a great extent in the lower 
cord, but in the thoracic segments, while it presents areas of degen- 
eration, it contains also vast areas of total destruction, irregularly 
distributed. The height of the destruction is reached in the cervical 
cord. In taking up the individual tracts of the cord, we see that 
the anterior and the anterolateral columns are gradually reduced 
from above downward. No such regularity could be traced in 
the posterior and posterolateral columns. The irregularity of the 
sclerotic process is particularly marked in the medulla; while in 
one section the areas of destruction are multiple and extensive, 
in others there is merely a marked diminution. However, we can 
say that the gray matter—viz., the nuclei—suffers more than the 


Fie. 3. 


Sclerotic areas in the pyramids and restiform bodies. 


fibres. Almost all of the nuclei of the cranial nerves and the nuclei 
of the medulla and pons are affected. ‘The motor as well as the 
sensory decussation, various afferent and efferent fibres of the 
olives, the three pairs of cerebellar peduncles, the pyramidal bundles, 
the middle lobe of the cerebellum and the hemispheres of the latter, 
the geniculate bodies, the red nuclei, the posterior longitudinal 
bundles, the internal capsule, the thalamic fibres going to the 
internal capsules and to the cortex, finally the optic tracts—these 
are the structures affected by this curious disease process. ‘The 
characteristic feature consists in the remarkable irregularity of the 
distribution; the site and extent of the pathological areas vary from 
section to section, and there is no symmetrical arrangement of the 
patches in the two halves of the sections. Marchi’s method always 
showed recent degenerations among the preserved fibres. ‘The 
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bloodvessels showed, all along the cerebrospinal axis, distinct and 
in some places marked dilatation and thickening of their walls. 
Leukocytic infiltration of the walls of the bloodvessels and thick- 
ening of the meninges with nuclear infiltration are seen at the 
periphery and in the fissures of the cord. 

The condition of the cells and of the axis cylinders deserve special 
mention. In contrast with the extensive foci of sclerosis in which 
the fibres of the white matter are entirely destroyed, we found, 
curiously enough, marked preservation of a large number of cells; 
even in the midst of an entirely discolored portion, showing total 
destruction of tissue. 'Thionin stain fevealed some cells intact. 
It is true that in similar areas the majority of cells are absent, but 
it is certainly surprising to find normal cells in foci of such a char- 
acter. A quite considerable number of normal cells are seen in 


Fig. 4. 


Anterior and lateral columns show areas of sclerosis. Secondary degeneration. 


areas where the nervous tissue, if not entirely, is at least to a great 
extent damaged. A glance at these findings gives the impression 
that the destructive process had originally no predilection for the 
cells, which it, as it were, avoided and affected only the white 
substance. There are, however, some degenerated cells in which 
are to be seen the usual chromotolysis, with displacement of the 
nuclei and deformities of the entire cell. 

Similar remarks can be made about the axis cylinder. Not only 
among the ordinary degenerated fibres, but also in the completely 
destroyed areas, axis cylinders are seen to be present. Naked 
axis cylinders are found scattered in the most diseased areas. 
Transverse sections, however, show that they are irregular in form, 
angular, large, or unusually small (atrophies). ‘That they are dis- 
eased there cannot be any doubt, but the fact that they are present, 
without their medullary sheaths, even in dense islets and sometimes 
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normal in shape and size, is strongly suggestive of the view that 
the sclerotic process has a tendency to affect primarily the medullary 
sheaths and spare for a long time the axis cylinders. 

The pathogenesis of disseminated sclerosis is still a subject of 
discussion. According to the vascular theory, the destruction of 
nerve tissue is secondary to a primary alteration of the vessel walls. 
Although in a number of cases endarteritis and periarteritis have 
been found in multiple sclerosis, some competent investigators have 
failed to find such lesions, or, at least, changes that are characteristic 
and pronounced. Our case presents dilatation and thickening with 
leukocytic infiltration of the vessel walls, but these changes are not 
equally nor extensively distributed. Moreover, in certain regions, 
in which the destruction of nerve tissue is the least marked, the 
vessel changes are the most pronounced, as, for example, in the 
lumbar segments of the cord. In other words, the degenerated 
condition of the vessels is not in keeping with the destructive process 
in the nerve tissue. It is very probable that these changes do not 
bear to each other the relation of cause and effect. Further, it is 
not impossible that the same pathogenic agent (whatever it may be) 
affects both tissues, nervous and vascular, at the same time, though 
in varying degree. Eduard Mueller, who has recently made multiple 
cerebrospinal sclerosis the subject of an exhaustive treatise, goes 
so far as to regard the vascular involvement as secondary to the 
involvement of other tissues. 

Regarding the lesions themselves, it is noteworthy that the 
nervous elements proper—that is, the axis cylinders and the nerve 
cells—suffer last and least. All observers agree in the frequency 
with which nerve cells and axis cylinders are found intact in the 
sclerosed areas. ‘The myelin disappears long before the axis 
cylinder is destroyed. This doubtless accounts for the infrequency 
and merely occasional presence of secondary degeneration. What- 
ever the origin of the disease really is, it is not impossible that we 
have to deal here with a sclerosis of the neurogliar tissue. ‘This 
position is strongly advocated by Mueller. In confirmation of this 
view, Mueller points to an instance observed by him in which 
multiple sclerosis and syringomyelia coexisted in the same patient. 
He would, indeed, regard multiple cerebrospinal sclerosis as a 
multiple gliosis of the nervous system. However, the rarity of the 
concurrence of syringomyelia and multiple sclerosis would alone 
throw doubt upon this interpretation. Furthermore, gliomatous 
lesions of the nervous system observed elsewhere than in the cord 
are not in any sense comparable to typical plaques of sclerosis. 
Again, there are many facts which render a theory that this disease 
is dependent upon some abnormality of tissue development, em- 
bryonal or otherwise, untenable. ‘That the lesion may have its 
origin in the glia is not impossible. However, all that we have 
a right to infer is that neither the nerve cells nor axis cylinders, 
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on the one hand, nor the bloodvessels, on the other, are primarily 
involved. 

An interesting pathological feature of our case is found in the 
presence of secondary degeneration, which, as is well known, is 
a rare occurrence in multiple sclerosis. Beginning in the motor 
area and continuing through the internal capsule down to the 
medulla and the very lowest portion of the cord, we found in the 
pyramidal tract, besides isolated sclerotic islets, also degenerated 
fibres intermingled with normal ones. We are, however, unable to 
say whether this secondary degeneration is an independent con- 
dition or is in relation with the sclerotic foci. 

Finally, we wish to call attention to an interesting phenomenon 
observed during the patient’s life, and which was of some diagnostic 
importance—viz., the condition of the knee-jerks. While at first 
they were exaggerated and remained as such for a long time, they 
gradually diminished in intensity and finally disappeared. ‘This 
was an indication of an extension of the pathological process from 
the white matter to the gray. We consider this observation note- 
worthy, as some competent authors (Marie and others) believe that 
the knee-jerks are never absent in, disseminated sclerosis. As a 
last interesting feature of the case we wish to emphasize the involve- 
ment of the third, fourth, and sixth nerves, with their nuclei, and 
also the optic tracts. 


A CASE OF INFECTIVE, LATERAL, SIGMOID, SUPERIOR 
PETROSAL SINUS AND JUGULAR THROMBOSIS; 
OPERATION; RECOVERY.* 


By Joun D. Ricnarps, M.D., 


OF NEW YORK. 


THE case is one in which the infective thrombosis was of otitic 
origin, in which the clot extended from the torcular Herophilii to the 
junction of the internal jugular and facial veins, and in which there 
was prior to the operation neither chill, remitting temperature, nor 
sweat. A beginning papillitis in the opposite eye was the chief sign 
pointing to intracranial involvement, together with the mastoid 
symptoms. 

The history is that four years ago the same ear was involved in an 
acute middle-ear suppuration, the duration of which was a week or 
ten days, with apparent complete recovery. The accuracy of this 
statement I doubt, as at the time of the present operation the patient 
had a condition which appeared to be that of a chronic suppurating 
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ear. Ten months ago he had a repetition of his former trouble; 
there was earache, followed in two days by profuse purulent dis- 
charge, which gradually diminished until the end of the third week, 
when it apparently ceased. ‘Two days after this apparent cessation, 
spontaneous pain was referred to the mastoid region of the involved 
side, and intermittent headache was complained of. No fever was 
noticed by the patient or detected by his physician, and he was up 
and about; on one occasion he vomited. The membrana tympani 
was lustreless, but not reddened; a small perforation occupied a point 
in the posteroinferior quadrant midway between the umbo and the 
periphery, and there was scarcely enough non-fetid pus present in 
the canal to moisten the cotton applicator; for several days the ear 
had been irrigated. ‘There was no sagging of the posterosuperior 
portion of the membranous canal, nor any bulging of the postero- 
superior sector of the drum membrane. Upon firm pressure over the 
mastoid antrum, tenderness was moderate, over the tip marked, over 
the premastoid lamina exquisite. In the emissary vein region there 
was neither tenderness nor oedema, and the upper portion of the 
posterior cervical triangle was negative. 

The temperature at this time was 99°, with pulse and respiration 
in accordance. The fundus of each eye was normal; there was no 
tenderness over the upper third of the jugular vein, nor any noticeable 
enlargement of the cervical glands. An operation was advised and 
was performed on the following day. During this interval there was 
no rise of temperature. Upon removing a thin mastoid cortex, pale 
velvety granulations, as yet not broken down and seemingly under 
considerable pressure, pouted into the wound. The mastoid was 
pneumatic throughout, and the manner of distribution of the dis- 
eased areas, they being sandwiched in between clusters of perfectly 
healthy cells containing a straw-colored fluid, strongly suggested the 
method and route of infection as a septic phlebitis of the minute 
veins, contiguity and gravity apparently having influenced but little 
the manner of the spread. 

A Schwartze-Stacke operation was performed. There was no 
macroscopic pus present in either the mastoid cells, the antrum, or the 
tympanic cavity, but more or less profuse exuberant granulations. 
The disease had exposed about one-half inch of the middle of the 
vertical limb of the sigmoid sinus by erosion of the overlying groove, 
and here the vessel wall was covered by dirty blackish, breaking- 
down granulations in contact with a similar mass occupying the 
mastoid cells immediately anterior. 

In order to get healthy dura exposed on all sides and to remove 
the diseased bone, it was necessary to remove the overlying sinus 
groove from a point slightly beyond the knee on the torcular side 
to a point near the jugular bulb; also the bone anterior to the total 
anterior border of the descending sinus limb for half an inch, and 
posteriorly it was necessary to make a second perpendicular incision 
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to the original curvilinear incision, peel back a hand-shaped flap, 
and remove a considerable portion of the occipital bone, thereby 
exposing the anterolateral aspect of the cerebellar dura. A third 
posterior incision was made extending upward and backward to the 
parietal bone, and a portion of that structure was rongeured away. 
There was present an extensive osteomyelitis. Upon palpating the 
sinus it was impossible to differentiate between sinus and brain 
pulsation, and the impression given me was that I was dealing with 
a sinus the external wall of which was merely covered by granula- 
tions. The expression experiment was tried, but gave no informa- 
tion, and in view of the fact that the temperature had at no time been 
above + 99°, that there were no definite symptoms pointing to throm- 
bosis, and realizing the uncertainty of palpation as a factor in the 
diagnosis of this malady, it was decided to return the patient to bed. 
Three hours later the temperature had risen to 100.4°, and con- 
tinued thereabouts with slight fluctuations of less than one degree 
until the following day, when I again visited him. At this time, 
upon the malar region of the involved side, there was a blush such 
as is not uncommonly seen in lobar pneumonia. The respiration 
and pulse were not accelerated, and a careful examination of the 
thorax, with the exception of a few fine scattered rales, proved nega- 
tive. The fundus of each eye was again examined; the left papilla 
remained unchanged from its previous appearance; the right had, 
however, undergone a degree of blurring which was unmistakably 
that of a beginning papillitis, and I interpreted it as a distinct march 
in the course of the symptoms, and decided to immediately investi- 
gate the sinus. The jugular vein was at no time tender to the touch, 
and no induration could be detected over its course. The sinus was 
opened immediately below the knee, and no bleeding occurred; its 
lumen was occupied by a firm, granular clot. One blade of the 
scissors was then introduced within the lumen of the vessel and 
its external wall slit up beyond the knee and out on the lateral 
sinus to the limit of bone removed, with the result that no flow 
occurred. 

At this time it became evident that the case was an extensive one, 
and I turned my attention to what I considered the most important 
factor, the lower end of the sigmoid sinus. The external wall of the 
vessel was next slit down to a point as near the jugular bulb as pos- 
sible, but no bleeding occurred. Believing it to be under these con- 
ditions an unjustifiable procedure to curette in the region of the 
bulb for the purpose of getting a return flow from below, a jugular 
resection was proceeded with. Upon exposing this vessel in the neck, 
the reverse blood tide was seen to extend only to the point of entrance 
of the facial into the jugular vein. Above this point the vessel was 
occupied by a fairly firm clot; below it was only partly filled and with 
each inspiration collapsed, during which time the limit of the throm- 
bus was distinctly marked. 
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The vein was ligated at a point behind the sternoclavicular joint, 
and together with portions of its branches was resected. Its upper 
end was not ligated, as the vessel was thrombosed. The neck wound 
was later packed and treated as an open wound, no sutures being 
taken. Attention was next turned to the sigmoid sinus, and with a 
curette the clot in the region of the bulb, as well as could be, was 
removed and a thin strip of gauze introduced within the lumen of 
the vessel and carried down to the bulb for drainage. The clot 
occupying the descending limb of the sinus was next removed, the 
external wall of the vessel cut away, and, upon reaching the region 
of the sinus knee, it was seen that the superior petrosal sinus was 
occluded. This vessel was explored inward and opened to a point 
opposite the posterior semicircular canal. 

A return flow from this source was never obtained. An incision 
was next made out to the torcular, the scalp retracted, and a canal 
in the skull corresponding to the external wall of the lateral sinus 
was made. The external wall of the sinus was slit out to a point about 
three-quarters of an inch from the torcular, and midway between this 
point and the sinus knee four or five drops of fluid, reddish-yellow 
pus exuded from the clot. It was the only point at which the throm- 
bus had broken down, and this was evidently the pathological 
explanation for the absence of clinical symptoms. The pus products, 
being blocked from the general circulation on either side by firm 
clots, were practically extraneous to the system. Not considering it 
a safe procedure to pass any instrument into the torcular for fear of 
dislodging the distal end of the thrombus and having it returned as 
septic emboli through the opposite side into the general circulation, 
I was preparing to explore the torcular and its confluent sinuses, 
when it occurred to me to block the opposite jugular for the purpose 
of creating a reverse pressure upon the torcular end of the thrombus, 
with the hope of dislodging it. ‘This was done, and immediately 
there followed a slight spurt of blood, a sudden stoppage of the stream, 
again a spurt of blood, and the extrusion of a thin, small, squeezed- 
out, liver-colored clot, about one-half an inch in length. This evi- 
dently represented the axis of the extreme torcular end of the clot, 
it being less firm and less resistant to pressure than the more periph- 
eral portions, gave way, and a mere tunnelling resulted. 

This was the explanation which at the time I held accountable for 
the slight and scarcely satisfactory bleeding from the torcular, and 
it seemed most probable that the adjacent sinuses were not involved, 
otherwise they scarcely would have sustained a blood column 
through which such a degree of pressure as was necessary to dis- 
lodge the clot could have been transmitted. 

Before terminating the operation a curette was introduced into 
the extreme torcular end of the sinus and gentle curetting was done, 
the precaution being taken to first have the assistant exert pressure 
in the neck over the course of the opposite internal jugular, primarily 
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for the purpose of cutting off the aspiratory influence of inspiration, 
secondarily for aiding in a backward flow. On the fourth day after 
the operation papillitis appeared in the ieft eye, and later reached in 
both the elevation of about 4 mm., the vision remaining normal 
throughout, and no atrophy ensuing. On the fifth day the dressing 
was changed, and when removing the packing from the neck several 
drops of pus exuded from the upper wound. The pus in the lateral 
sinus contained pure staphylococci; unfortunately the torcular end 
of the clot was lost; it was in all probability non-infective. ‘The clot 
occupying the upper portion of the jugular vein was negative. 
Staphylococci were present in large numbers in the wall of the jugular 
vein, and had invaded that structure to a point considerably farther 
down toward its cardiac side than the macroscopic appearance had 
indicated. 

I think this shows conclusively that the naked-eye line of demarca- 
tion between involved and uninvolved vessel wall is not always an 
index of the extent to which the vessel suffers bacterial invasion, and 
that, therefore, when it becomes necessary to resect the internal 
jugular in such cases, ligation should be at a point low down; other- 
wise operative interference may not intercept the invading process, 
a portion of infected vessel may remain, calling for a reoperation 
through the continuance of symptoms, and possibly eventuating in 
a fatal issue. 

The ear cavity was secondarily skin-grafted, with the exception 
of the region of the round and oval windows, a precaution which I 
consider advisable, as the resulting epidermitization, according to 
the natural process, blankets less effectually, I believe, the sound 
waves than the comparatively thick layer of membrane artificially 
placed in the process of grafting. 

The practice of exerting pressure in the neck (low down) over the 
course of the internal jugular vein while attempting to remove a 
thrombus from either the torcular end of the lateral sinus or from 
the region of the bulb, for the purpose of preventing emboli passing 
into the general circulation, is a procedure which I have never before 
seen used. 

Any instrumentation in the lower portion of the sigmoid sinus, 
as in the attempt to curette a thrombus from the region of the bulb, 
is liable to loosen emboli which may pass into the general system 
by aspiration. By exerting firm pressure over the jugular vein of 
the same side during our manipulation, we accomplish to some 
extent the elimination of the aspiratory influence, and, in addition, 
materially aid in flushing the suspended particles backward through 
the sinus wound. A very valid objection to the practice lies in the 
probability of septic particles being forced not only backward 
through the opened sigmoid sinus, which would naturally be the 
path of least resistance, but also through the inferior petrosal and 
the smaller veins over to the opposite circulation. This objection is, 
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however, slight as compared to the great probability of emboli pass- 
ing through the internal jugular of the same side by aspirating when 
this vessel is uncompressed. It becomes a question of choosing the 
lesser of two evils. Since the present case was operated, on several 
occasions I have had, while operating upon infective sinus and 
jugular cases, the opportunity to observe more carefully the effect of 
the above procedure, and to somewhat modify it. When attempting 
to curette a thrombus from the region of the bulb, pressure should 
be made not only over the internal jugular of the corresponding side, 
- but over both internal jugulars. By doing this the backward pressure 
is noticeably increased, and, in addition, the opposite internal jug- 
ular to the side of operation should be compressed, either simulta- 
neously with or slightly prior to the jugular of the operated side. By 
compressing both vessels, the aspiratory influence of inspiration is 
more effectually eliminated. By compressing the opposite vein 
immediately prior to its fellow, the venous system of that side 
becomes primarily congested, and consequently emboli would not 
so readily be forced through the communicating veins to the opposite 
circulation. ‘The reverse proposition is likewise to be considered, 
but I believe pressure over both vessels to be of decided advantage. 
I do not advocate, however, the attempt to curette the region of the 
jugular bulb, prior to jugular ligation, after having slit the external 
wall of the vessel down to a point as near the bulb as possible, and 
having failed to get a spontaneous return flow from below. ‘To those 
who insist that this practice is conservative, I believe the -above 
procedure will be of advantage and will lessen the probability of 
general sepsis. 


POSTERIOR-BASIC MENINGITIS. 


By Henry Koptuix, M.D., 


OF NEW YORK. 


Tats peculiar form of meningitis was first brought prominently 
to the notice of the profession by Gee and Barlow, who, in the 
St. Bartholomew Reports of 1878, described twenty-five cases of 
meningitis occurring in infants below two years of age. Some of 
these cases had existed from birth and others occurred sporadically 
at varying periods. The essential feature of all the cases described 
was, in the words of the authors, “‘the holding back of the head.” 
In fact, they called this form of meningitis ‘cervical opisthotonos 
of infants,” and laid special stress on the holding back of the head 
as the essential symptom of the disease. They also accentuated 
the fact that in tuberculous meningitis and other diseases the holding 
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back of the head was an occasional occurrence, whereas in this form 
of meningitis it was a constant, unvarying symptom. 

In some of their cases the onset had been gradual and in others 
sudden. In those cases in which the onset had been sudden the 
opisthotonos alone, or accompanied by fever, vomiting, rigidity of 
the limbs, and convulsions, seemed to be characteristic. The asso- 
ciated symptoms in their cases included rigidity of the limbs and 
convulsions throughout the course of the disease. ‘The course of 
the disease in all these cases was chronic and only three of their 
twenty-five recovered. The duration of the disease, from its onset 
to the fatal termination, varied from twenty-seven days to nineteen 
months. 

Post-mortem examination, in all cases in which it could be ob- 
tained, revealed the fact that no tubercle existed either in the 
brain or other organs of the body. There was lymph in varying 
quantities at the base of the brain, and the ventricles were dilated 
in most cases. In some cases there was otitis, but the other viscera 
showed no changes. 

As to the etiology, these authors, at the time this paper was 
written, considered syphilis as a doubtful factor, and ventured the 
opinion that some of the acute cases with sudden onset resembled 
“epidemic cerebrospinal meningitis” of the sporadic variety. 

In 1897 Carr described a number of cases of hydrocephalus with 
dilatation of the ventricles of the brain following meningitis, and 
ventured a theory, to which we will return, as to the cause of hydro- 
cephalus in these cases. His cases resembled essentially those of 
Gee and Barlow. 

In 1898, Still again called attention to this affection in an article 
in the Journal of Pathology and Bacteriology of that year. He 
mentioned the cases of Gee and Barlow, also stated that the disease 
occurs sporadically, and is uncommon in England and America, 
only forty-nine cases having presented themselves during the previous 
ten years in the Hospital for Sick Children in London. In this 
article he describes the findings in eight of the cases. He investigated 
post-mortem the exudate found in the ventricles and in the sub- 
arachnoid space, and isolated from these exudates a diplococcus 
which closely resembled the diplococcus intracellularis of Weichsel- 
baum. He thought, however, that it grew more luxuriantly in broth 
and on agar-agar and glycerin-agar. He failed to find it in some of 
the chronic cases which had lasted several weeks, and he found it 
in the tendon sheaths in complicating arthritis in one case. 

In describing the disease Still, in this article, considers it as not 
occurring in epidemics, but rather sporadically, and draws the dis- 
tinction between epidemic cerebrospinal meningitis and these 
sporadic cases. In the cases he examined during life herpes and 
rash were absent. There were some minor differences also between 
these cases and the epidemic form of cerebrospinal meningitis. 
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Still laid particular emphasis on the fact that cerebrospinal meningitis 
of the epidemic type was more rapidly fatal than the posterior- 
basic meningitis, but that they resembled each other in that they 
both seemed to affect, by predilection, the base of the brain. He 
concludes that posterior-basic meningitis is a disease of infancy 
of a non-tuberculous nature, due to a specific micro-organism, and 
that this micro-organism is almost identical with the diplococcus 
of Weichselbaum and Jager. In other words, he did not think that 
this disease which we are describing could occur in epidemics. 
The periarthritis which complicated one of his cases was due to 
the essential cause—the diplococcus intracellularis. 

In another article by Still in the British Medical Journal, 1898, 
he further describes the clinical features of these cases. Most of 
them occurred within the first two years, rarely after the second year 
of life, and he laid stress on the fact that many of these cases, in 
London, at least, have been reported as cases of tuberculous menin- 
gitis—an experience which the author has had in New York. 

Still divides these cases distinctly into those which are fatal within 
six weeks, those which die after three or four months with hydro- 
cephalus, and finally those which recover. In those cases which are 
fatal within six weeks post-mortem examination reveals lymph at the 
base of the brain and cord. In those which die after three or four 
months with hydrocephalus there is simply a thickening of the pia 
mater and arachnoid at the base of the brain, some adhesions between 
the cerebellum and medulla, and slight thickenings on the surface of 
the temporal or temporosphenoidal lobes. In the ordinary ‘“‘suppu- 
rative vertical meningitis,” as he calls it, there are complications 
elsewhere. In this form rarely so. In fifteen cases of suppurative 
meningitis there were as complications empyema, pleurisy, pneu- 
monia, ulcerative endocarditis, membranous colitis, necrosis of the 
petrous portion of the temporal bone, and erysipelas. In two cases 
of fifteen of basic meningitis there was inflammation of the tendon 
sheaths, and in one there was an accidental tuberculous focus in 
some of the viscera. In some of the basic cases there was a muco- 
purulent secretion in the middle ear, but in none of them was there 
evidence of mastoid disease or of extension of the ear disease to the 
brain or meninges. 

Still, in this article, laid stress on the bacteriological findings as 
described in his paper in the Journal of Pathology and Bacteriology, 
and again reiterates the fact that the tuberculous foci found by him 
in some cases of this disease had absolutely no connection with the 
primary affection. 

In an article on posterior-basic meningitis in Allbutt’s System of 
Medicine, Barlow and Lees defined more clearly the pathological 
changes found in these cases. The inflammation begins at the 
posterior part of the base of the brain, in most cases, as the primary 
seat of inflammation, namely, the region where the brain and spinal 
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cord meet and where the cerebellum overlaps the medulla. From 
this site the inflammation spreads down the cord to a varying 
degree, upward along the line of the ventricles, and forward along 
the base as far as the optic commissure and tips of the temporo- 
sphenoidal lobes; or the inflammation may begin in the transverse 
fissure and choroid plexuses. At an early stage of the disease the 
products of inflammation, though circumscribed, may be suppu- 
rative, but later on they may become absorbed and opacities of 
the meninges with adhesions result. These adhesions may unite 
the medulla and cerebellum, obliterate the foramen of Magendie 
and the fourth ventricle. This gives rise to an accumulation of fluid 
in the ventricles and consequent hydrocephalus. In some of these 
cases the ventricular fluid is clear and in others it contains flakes 
of fibrin and pus. In the latter the ependyma is thickened. In 
some cases the viscera were normal, in others the lungs were 
collapsed. 

In the Cavendish lectures of Osler this author describes a case of 
posterior-basic meningitis occurring in an older child, considers 
the etiology and morbid anatomy, but ventures no definite opinion 
as to the identity or classification of these cases, at the same time 
noting the work of Still and Gee and Barlow. 

The author of this paper has seen a number of cases of 
posterior-basic meningitis occurring sporadically throughout five 
years of continuous hospital service. He has never been able to 
establish, however, until recently the fact, which was doubted by 
Still, that these cases may occur in epidemics of cerebrospinal 
meningitis. In the recent epidemic of 1904 the author saw thirty 
cases of cerebrospinal meningitis in his hospital service. Eight of 
these were typical cases of posterior-basic meningitis, admitted at 
various periods of the affection. Some of these cases were as young 
as four months of age; most of them were below two years of age. 

Of the eight cases of posterior-basic meningitis admitted to my 
service during the recent epidemic of cerebrospinal meningitis the 
ages ranged from four months to five years. ‘They were, respectively, 
two infants of four months, one of six months, one of nine months, 
one child of two years, one of three years, and one of five years. 
Most of these cases thus were below two years of age. ‘The symptom- 
atology of those above this age varied somewhat from these children 
and will be regarded in a separate rubric to which we will return 
later. 

The previous history was negative in all of the cases. In other 
words, there was no history in any case of syphilis or tuberculosis, 
either in the child or in members of the family. In one case there 
was a history of ear trouble dating two months before admission 
and lasting for two weeks, but this had no connection with the 
illness. In another case the child had had measles three months 
before admission and scarlet fever a year before this. These 
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diseases also had no connection with the illness for which the child 
was admitted. 

As to the family history, it has been mentioned that there was no 
history of tuberculosis or syphilis or anything suggesting the disease 
in the child, father, mother, or other members of the family. In 
one case there was a history of miscarriage and of one child of the 
family having died of meningitis some years before the advent of 
the present case. 

The duration of the disease before admission to the hospital 
varied in all the cases. One case was admitted the third day after 
the onset of the disease. ‘This was the case of the child five years 
of age in which post-mortem examination revealed a form of 
posterior-basic meningitis, to which we will return. ‘The other cases 
were admitted seven days, seventeen days, twenty-four days, 
four weeks, five weeks, and ten weeks after the onset of the initial 
symptoms. 

The mode of onset, speaking now only of the cases below two 
years of age, which correspond accurately to those described by 
Gee, Barlow, and Still, in only one case was gradual; in all the 
others it was sudden. The child was taken with fever and vomiting, 
then it was noticed that there was rigidity of the neck, and in some 
cases convulsions occurred. ‘These convulsions were repeated in 
one case daily for two weeks, the child being quiet in the interval 
of the convulsions. In other cases after the initial fever and vomit- 
ing the child became stupid; then the mother noticed that the fever 
continued or that the child became blind—in other words, did not 
notice or see things about it. Nourishment was taken by most 
cases at the time of the onset, unless rejected by vomiting. In the 
case in which the onset was gradual there is reason to suspect 
incorrect observation on the part of the mother, so that it may be 
said that in all cases the onset was sudden. In all cases the fever 
and vomiting were followed by rigidity of the neck, in some cases 
by convulsions, these symptoms being supplemented eventually by 
the so-called cervical opisthotonos. 

When fully developed the picture of the disease as presented to 
us in the hospital was as follows: The children were emaciated; 
they lay quiet, seldom crying out; the head was retracted, there was 
marked or slight opisthotonos, the upper and lower extremities were 
adducted, the forearm being flexed on the arm, the thighs flexed 
. on the abdomen, and the wrists and fingers flexed. In some cases 
the children presented the picture in the upper extremities seen in 
tetany, the so-called driving position of the hands. In other cases 
the lower extremities were extended and could not be bent, although 
the upper extremities would be strongly flexed. In the extended 
position of the lower extremities the thighs could not be flexed, nor 
could the lower extremity be flexed at the knee. The foot was 
strongly extended on the leg and the toes flexed into the plantar 
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surface of the foot, resembling the tetany position. Sometimes the 
body would be curved to an extreme degree backward, the head 
assuming an angle of almost 90 degrees with the spinal cord. At 
times this opisthotonos and tetanus would relax and the spastic phe- 
nomenon would not be so apparent. As soon as disturbed, how- 
ever, or if the back were rubbed, the patients assumed again a 
position of extreme opisthotonos. In other cases, in addition to the 
picture thus presented, there was a tendency to cross the legs; in 
others there were purposeless movements of the upper extremities in 
a sort of arc in front of the face. ‘The fontanelles, if still open, were 
bulging and the sutures, in some cases in which hydrocephalus 
had supervened, were pressed apart by the accumulating fluid in 
the ventricles. In one case spasmodic contraction of the muscles 
of respiration occurred at intervals to such an extent as to cause 
a peculiar hissing sound in the larynx and also an extreme bulging 
anteriorly of the thorax. In some cases there was strabismus; in 
other cases this was absent. ‘There was no pulsation to the bulging 
fontanelle above described. As a rule, the lungs, heart, liver, and 
spleen presented nothing positive. In all cases the emaciation was 
so extreme that the abdomen was retracted or rigid. 

Some of the children presented, as an accidental find, marked 
rachitis and cranial tabes. 

The temperature, in those cases which had lasted for some length 
of. time, would not range above the normal until close to the final 
issue. In other words, they ran a temperature simulating what is 
seen in tuberculous meningitis. One case, in the hospital for five 
weeks, had a normal temperature for three weeks after admission 
and then presented wide excursions of temperature, as high as 
1063°, especially after lumbar puncture. These temperatures did 
not seem to be anything but cerebral temperatures, for lumbar 
puncture in the case just mentioned revealed nothing but 
sterile fluid. In another case, in which the post-mortem con- 
firmed the diagnosis of posterior-basic meningitis, the range of 
temperature for fifteen days was normal with the exception of one 
day, when it rose to 102°. In one case, which does not belong to 
the rubric described by Gee and Barlow and Still, inasmuch as the 
child was three years of age, the patient died after twenty-four 
weeks of illness, and only during the first four weeks of the sojourn 
in the hospital was there any temperature. During these four 
weeks it ranged as high as 1053°; during the remaining twenty 
weeks the temperature did not rise above the normal. In this case 
the child was admitted -to the hospital on the seventh day of the 
disease, making a duration of twenty-five weeks. 

Of the other symptoms of interest in these cases is, first, the 
condition of the fundus of the eye. In most of the cases below two 
years of age there was no change in the fundus; in other words, 
there was no optic neuritis, contrary to what is true of cases of 
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tuberculous meningitis, in which, in the majority of cases, there are 
changes in the fundus. In all of the cases of the Still type there 
were other signs which are generally included in the symptomatology 
of meningitis, such as tache cérébrale, with evanescent erythemas 
due to vasomotor paresis. Kernig’s sign in these cases is of very 
little value for two reasons: first, that these infants or children lie 
in a spastic or flexed position, and second, that in children below 
two years of age the presence or absence of Kernig’s sign is a very 
difficult matter to substantiate. As to the Babinski reflex, in most 
cases it was absent; in others it might have been established in the 
course of the disease. 

The leukocyte count in most of these cases is of great interest. 
’ Inone case the leukocytes ranged from 14,000 to 17,000 to the cubic 
millimetre. In another case the leukocytes ranged from 10,000 to 
30,000, the latter being the count at the close of the disease. In 
another case the leukocyte count was 19,000, the child dying three 
days after admission. In the case of an infant twelve months of 
age who was admitted on the twenty-fourth day of the disease 
the leukocyte count on admission was 26,000. It can thus be seen 
from this simple enumeration of the leukocyte counts that they were, 
as a rule, low, similar to what is seen in tuberculous meningitis, 
and therefore of no diagnostic value. 

Of especial interest are the results of lumbar puncture. Our 
experience has been that lumbar puncture in posterior-basic menin- 
gitis is not always successful in evacuating fluid. In some of our 
cases we have proved that the cause of the so-called dry tap on 
lumbar puncture is due to the closing up of the canal of Magendie 
by exudate, and also the matting together of the spinal canal in the 
vicinity of the cerebellum and pons to such an extent that the 
subarachnoid fluid cannot flow from the subarachnoid space and 
ventricles of the brain into the space of the cord and out, and thus 
through the cannula in the lumbar region. In cases in which 
hydrocephalus had supervened and in which the disease had lasted 
for weeks, lumbar puncture was of only negative value so far as 
diagnosis was concerned, inasmuch as repeated puncture in such 
cases revealed a sterile fluid. Although the fluid in some cases was 
not quite clear, no micro-organisms were found either by spread 
or culture. This must be explained by the fact that in these cases 
the micro-organisms have really died out, and the few that remained 
were found only post-mortem, as in one case, in the ventricles of 
the brain. 

Of the six cases below two years of age, which correspond 
absolutely to those described by Still, one gave a negative result by 
lumbar puncture, that is, only a few drops of fluid being obtained 
during life. In this case post-mortem examination of the fluid of 
the ventricles revealed the meningococcus. In another case, four 
months of age, although typical of the disease which we are describ- 
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ing, the lumbar puncture gave but little fluid, two or three cubic 
centimetres at each puncture, sterile of micro-organisms. In this 
case unfortunately there was no post-mortem. In another case, 
which had lasted twenty-four days on admission, the puncture fluid 
revealed meningococci. In the fourth case, four months of age, 
admitted in the sixth week of the disease, the first puncture fluid was 
negative, the second revealed meningococci. In this case post-mortem 
examination confirmed the diagnosis. In the fifth case the puncture 
fluid revealed meningococci. In the sixth case, nine months of age, 
which sojourned in the hospital five months, a large number of 
punctures was made. ‘The case was absolutely characteristic of 
the type described by Still, although no post-mortem was obtained. 
Hydrocephalus resulted and increased under observation. At one 
puncture, no less than 250 c.c. of fluid were removed and yet the 
most patient search failed to reveal any micro-organisms. ‘This 
being a chronic case, the cytology of the fluid was especially inter- 
esting. It resembled very closely what is seen in tuberculous menin- 
gitis. ‘There was a mononuclear picture of leukocytes. I have 
explained this mononuclear picture elsewhere as being character- 
istic of so-called chronic cases of cerebrospinal meningitis. 

In these cases, as in hydrocephalus, there is really a transudate 
rather than an exudate. The inflammation has run its course, but 
the hydrocephalus is the result of transudation of serum from 
the vessels rather than of exudation due to active inflammatory 
processes, and, according to Ribbert, a transudate would reveal a 
predominance of mononuclear lymphocytes. 

In the second case, four months of age, there was a polynuclear 
picture, with sterile fluid. In the third case, four months of age, 
there was a marked polynuclear picture of the puncture fluid, and 
in this meningococci were found. In the fourth case, in which 
diagnosis was confirmed by post-mortem examination, there was 
a predominance of polynuclear elements in the puncture fluid, and 
in this case meningococci were found. In the fifth case, an infant 
nine months of age, the puncture fluid presented a polynuclear 
picture, and in this case also meningococci were found. It may be 
said, therefore, that the chronic cases yielded negative results so 
far as micro-organisms in the puncture fluid are concerned, and 
that the mononuclear picture resembled what is seen in tuberculous 
meningitis. 

Post-mortem examinations were obtained in three of the six 
cases occurring in children below two years of age. In one, an infant 
six months of age, post-mortem examination showed that the superior 
surface of the brain was pale, that the convolutions were flattened, 
and that at the base there was a small amount of organizing, purulent 
exudate. The floor of the fourth ventricle was bulging and ready 
to burst. The foramen of Magendie was almost 3 cm. in diameter. 
The fluid aspirated from the ventricle showed meningococci. ‘The 
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cord presented hemorrhages in the cervical, mid-dorsal, and lumbar 
regions. 

The thymus was large, the lungs showed simple congestion, 
the heart muscle was pale, the spleen was moderately large, the 
Malpighian bodies quite large, and the liver was congested and 
somewhat fatty; the gall-bladder and duct were negative, the 
kidneys negative, the adrenals and pancreas negative; the stomach 
showed a few hemorrhagic areas in the fundus; the intestines 
showed follicular enteritis, swelling of the mucosa, vessels markedly 
injected, and the mesenteric nodes moderately enlarged. 

In another case, an infant nine months of age, admitted on the 
seventeenth day of the disease, there was some purulent exudate 
over the vertex, but it was most marked at the base, completely 
surrounding the cord. There was considerable increase of the 
subarachnoid fluid, there was hydrocephalus, and marked dilatation 
of the ventricles. 

In the third case, two years of age, admitted in the sixth week 
of the disease, post-mortem made at the end of the sixth week, 
examination of the brain revealed the dura adherent to the cal- 
varium and the pia adherent to the dura mater over the motor 
areas on both sides. The brain was oedematous, with marked 
injection of the bloodvessels. There was an organized exudate of a 
yellowish-gray color on the surface of the brain. At the base, over 
the chiasm and anterior surface of the medulla and pons, and to 
a slight extent over the cerebellum anteriorly, there was a thick, 
grayish-yellow exudate. No tubercle. The ventricles were moder- 
ately dilated and contained some turbid fluid. The choroid plexus 
was congested, and a few petechize were scattered over the surface 
of the brain. 


Case I.—Male infant, aged four months; admitted May 31, 1904, 
in the twenty-fourth day of the disease. 

Family History. Negative. 

Previous History. Negative. Labor normal. 

Present History. Child became ill twenty-four days before 
admission, with fever, crying out, painful rigidity of the neck, 
erythema over the general surface; eyes turned upward; no con- 
vulsions; occasional vomiting; fontanelles bulging; bowels and 
urination normal. There has been increasing loss of weight and 
slight cough. On admission, general condition fair, child well 
nourished. Head retracted to an extreme degree, no opisthotonos, 
feet drawn up on the abdomen, arms extended. Child cries when 
disturbed, otherwise quiet. Seems to notice objects. Sutures of 
the head still open, anterior fontanelle open and bulging; pupils 
react to light, no strabismus, no facial paralysis, no paralysis of 
the extremities. There is a Babinski reaction on both sides, often 
automatic; knee-jerks increased, no clonus; there is t&che cérébrale; 
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distinct trismus of the lower jaw, preventing a view of the throat. 
Skin, heart, lungs, liver, and spleen negative; abdomen rigid, without 
any palpable abnormality. ‘There is shallow breathing, irregular 
in rhythm; pulse is of fair quality, but irregular. 

Under observation there was occasional vomiting, this increasing 
until the child vomited after every feeding, always of projectile 
character. The rigidity and retraction of the head did not diminish. 
The fundus of the eye, examined by Dr. Gruening, gave a negative 
result. 

On June 4 child’s condition became worse to a marked degree; 
the pulse became very weak and rapid; the respirations, though 
rapid, continued irregular. The child took no nourishment, became 
slightly cyanotic, and lay with upper extremities in a condition of 
overextension, the fists clenched in the tetany position. 

Lumbar puncture was made in this case on three different occa- 
sions, the first two punctures being negative, the third yielding 5 c.c. 
of a turbid fluid showing a marked preponderance of polynuclar 
leukocytes and numerous extracellular and intracellular Gram- 
negative diplococci, both by culture and stain. 

‘The temperature in this case was normal until six hours before 
the exitus, which took place June 4, five days after admission. At 
this time, just before death, the temperature rose to 1054°. The 
range of pulse was very irregular—from 100 to 180 per minute. 
The respirations were irregular, ranging from 30 to 50 per minute. 
The leukocytosis in this case was 26,000 to the cubic millimetre. 
No post-mortem. 

Case II.—Male infant, aged four months; admitted to the service 
June 25, 1904, in the fifth week of the disease. 

Family History. Negative. 

Previous History. Negative, both as to infectious diseases and 
ear complications. 

Present History. Infant became suddenly ill five weeks before 
admission, with fever, convulsions, and rigidity of the neck. ‘Two 
weeks before admission the child went into a condition in which 
it lay quiet, with occasional contractions of the muscles of the arms 
and legs. At this time the mother noticed that the child no longer 
saw objects. Emaciation became marked, bowels constipated. 

On admission, physical examination revealed an infant the 
general condition of which was poor. It lay very quiet, seldom 
cried. ‘The head was retracted and there was some opisthotonos. 
The upper and lower extremities were adducted toward the trunk; 
the forearm, wrists, and fingers were flexed, the hands in the tetany 
driving position. The spastic condition of the lower extremities 
was so great that they could not be flexed beyond a slight angle, 
in which they were constantly held. There were periods of relax- 
ation, however, in which the lower extremities could be flexed. 
The spastic condition of the upper extremities was very marked. 
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There were purposeless movements of the upper extremities, and 
a tendency to cross the legs. Reflexes at the knee were present, 
the great toe held in the Babinski position most of the time, but 
no true Babinski could be obtained; there was no clonus. The 
pupils reacted to light, of equal size; no strabismus. No facial 
paralysis. Anterior fontanelle prominent, posterior fontanelle 
closed; head not enlarged. No Macewen; ears and mastoid negative; 
marked signs of rachitis on the chest. Heart, lungs, liver, and spleen 
presented nothing of interest. 

June 26th. Examination revealed an infant with body in a con- 
dition of spastic rigidity, with arching of the back, retraction of 
the head, with intervals in which the rigidity and opisthotonos are 
not so pronounced; fontanelles bulging; craniotabes marked. A 
Babinski was obtained at this time; the hands still continued in the 
tetany position; arms rigid and extended; knees sometimes relaxed, 
at other times rigid. The occasional spasm which caused marked 
rigidity and arching backward of the head and body also affected 
the muscles of respiration, so that there was, when these spasms 
occurred, a crowing sound heard, formed in the larynx on inspi- 
ration. ‘Trismus was present at times. A lumbar puncture was 
made on June 27, and 1.3 c.c. of a yellow, cloudy fluid obtained. 
The report on this fluid showed a cytological picture of a poly- 
nuclear type, but no meningococci. Spreads and culture negative. 

The child died nine days after admission. During the whole stay 
in the hospital the temperature was normal with the exception of 
the second day, when it mounted to 101°. The pulse was very 
irregular, ranging from 104 to 150 during the stay in the hospital. 
The respirations ranged from 18 to 30. 

Case III.—Female infant, aged six months; admitted in the 
fourth week of the disease. 

Family History. Negative. Mother has three other children. 

Previous History. Negative, with the exception of a diarrhea, 
at the age of two months, which lasted two weeks. 

Present History. Infant has been sick four weeks. Illness 
began suddenly with fever and convulsions. Convulsions lasted 
two weeks and were repeated daily. Infant vomited once or twice. 
In the interval of the convulsions child lay perfectly quiet and did 
not cry. For the past two weeks there have been no convulsions. 
Mother thinks infant is blind and that the head is increasing in 
size. Slight cough for the last few days. Infant takes nourishment 
well. Bowels and urination normal. Child has lost in weight. 

Physical examination shows condition good, well nourished; 
infant restless, head and extremities in constant motion. Skin 
presents nothing peculiar; small glands are felt in the neck and 
groin, none elsewhere. There is rigidity of the neck; no Kernig, 
no Babinski; knee-jerk present; no clonus; strabismus, pupils react 
to light, are equal, moderately dilated; no facial paralysis; t&che 
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cérébrale; tongue slightly coated. Heart, liver, and spleen normal. 
Abdominal wall rigid; abdominal contents present nothing peculiar. 
Child vomits its nourishment. Respiration irregular; at times child 
does not appear to breathe. Fontanelles bulging, head retracted. 
Child continued in this condition without very much change until 
just before death, which occurred quite suddenly. 

While in the hospital on the first day the temperature reached 
101°, on the second day 102°, and on the third day of the sojourn 
in the hospital it dropped to normal and remained there until the 
exitus. ‘The pulse was quite irregular, ranging from 100 to 130, 
respirations from 30 to 34. 

Both eyes, examined by Dr. Gruening, showed optic atrophy. 

Culture of. the cerebrospinal fluid during life gave a negative 
result, but that removed after death showed meningococci and a 
polynuclear leukocytic picture. 

Post-mortem. ‘Thymus enlarged; lungs somewhat congested; 
heart muscle pale, foramen ovale open; spleen moderately enlarged, 
Malpighian bodies enlarged; kidneys negative; adrenals and 
pancreas negative; stomach, a few hemorrhagic areas in the fundus; 
intestines showed follicular enteritis, mucosa congested, and nodes 
enlarged. Brain surface pale, convolutions flattened; ventricles 
distended with fluid at the base a small amount of purulent 
exudate; floor of the fourth ventricle ready to burst, foramen of 
Magendie 2.3m. Cord showed hemorrhages in the cervical and 
dorsal regions underneath the pia. 

CasE IV.—Female infant, aged nine months; admitted May 12, 
1904, in the seventeenth day of the disease. 

Family History. Negative. 

Previous History. Negative, with the exception that there was 
a discharge from the right ear two months ago which lasted four 
weeks. 

Present History. Infant was taken suddenly ill seventeen days 
ago, with fever, 104° according to the statement of the physician 
in charge. There was no cough and no convulsions, Rigidity and 
retraction of the head present for the last fifteen days, There was 
occasional vomiting; intestinal movements normal at first, but lately 
have become green, containing mucus. 

Physical examination shows well-nourished infant; head retracted ; 
neck rigid; pupils contracted, react to light. No Kernig, no Babin- 
ski; knee-jerks markedly increased; no clonus. ‘Tache cérébrale; 
hyperesthesia; no meningeal cry; no rash on extremities, body, or 
mucous membranes, Fontanelles depressed. Respirations very 
irregular. Lungs, heart, and liver normal; spleen palpable below 
the borders of the ribs; abdomen relaxed. 

Child continued very much in the same condition during its stay 
in the hospital, with the exception that on May 23d physical exami- 
nation revealed the head more and more retracted, so that it formed 
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almost a right angle with the spine. Respirations shallow and 
very irregular, fontanelle not bulging; there is slight convergent 
strabismus; no facial paralysis. Child cries out without any cause, 
takes its food very poorly. ‘There is marked tiche cérébrale, 
increased knee-jerks; opisthotonos is marked, though there are 
periods of relaxation during which the opisthotonos disappears. 
The retraction of the head, however, remains constant. 

Examination of the blood showed leukocytosis ranging from 
15,000 to 30,000 to the cubic millimetre. 

Lumbar puncture revealed cerebrospinal fluid decidedly cloudy, 
showing a preponderance of polynuclear leukocytes, Gram-negative 
staining diplococci intracellular and extracellular both by spread 
and culture. 

The temperature during the stay in the hospital was normal with 
the exception of the seventh day, when it rose, without apparent 
cause, to 101°, then dropped to normal, finally falling to subnormal 
just before death. The pulse was quite irregular, ranging from 
80 to 160 per minute. The respirations were 20 to 38 per minute. 

The urine showed amorphous urates and a few leukocytes. 

Post-mortem examination, made of the brain only, showed a puru- . 
lent exudate over the vertex and a marked exudate at the base, 
completely surrounding the cord. The ventricles were dilated and 
contained an increased amount of fluid. Brain not opened. 

Case V.—Female infant, aged nine months; admitted March 2S, 
1904, in the tenth week of the disease. 

Family History. Negative. 

Previous History. Difficult and prolonged labor. Child was 
born perfectly normal. 

Present History. ‘ Infant was taken suddenly ill ten weeks before 
admission, with fever, stupor, and retraction of the head. The child 
continued from this time on with occasional fever and in a stuporous 
condition. ‘Three weeks before admission it developed general 
convulsions, these convulsions being frequently repeated. The head 
became a great deal larger, there was a slight cough, and marked 
emaciation. 

On admission the general condition of the child was very poor, 
emaciated, head retracted to extreme degree, marked opisthotonos. 
Forearm flexed on the arm, hands held in the driving position; 
lower extremities extended and the feet in the equinovarus position. 
Eyes prominent, head considerably enlarged, marked prominence 
of forehead and occiput; anterior and posterior fontanelles open, 
with bulging of the anterior fontanelle; separation of the bones of 
the cranium at the sutures. Macewen percussion note obtained on 
both sides of the skull. Incisors of the lower jaw present; slight 
trismus of lower jaw. Tache cérébrale. Examination of the fundus 
of the eye negative. 

This child was punctured eight times, from 40 to 250 c.c. of fluid 
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being withdrawn at each puncture. The puncture fluid was care- 
fully centrifuged and repeatedly examined, with a view to finding 
meningococci, but none were found, nor were tubercle bacilli found. 
Cultures were made, with negative results, as were also injections 
into animals. 

This infant was in the hospital six months, during most of which 
time the temperature was normal. ‘There were periods, however, 
of a week in which the child ran a very irregular temperature, 
especially the first week of its sojourn in the hospital, when it ranged 
from subnormal to 104.6°. ‘These temperatures were higher after 
lumbar punctures. After the second week the temperature remained 
normal. 

The blood count, taken during the course of the disease, showed 
leukocytosis ranging, in the first week, from 9000 to 17,000, after 
which it remained low, not exceeding 10,000. 

The pulse was very irregular, ranging from 100 to 160 per minute 
on different days. Respirations also were irregular both in rhythm 
and depth, ranging from 15 to 30 per minute. 

Although the infant continued in the hospital for six months the 
head steadily enlarged in spite of the withdrawal of fluid. The 
emaciation came to a standstill at a certain point, and then the 
infant increased very slightly in weight, remaining thus until its 
withdrawal from the hospital. 

Unfortunately there was no post-mortem, but the whole picture 
of the disease clinically was that of hydrocephalus following cerebro- 
spinal meningitis, with extreme retraction of the head and opis- 
thotonos which were constant, accompanied by tetany in the 
extremities and trismus of the jaw. 

CasE VI.—Female child, aged two years; admitted April 25, 
1904, in the fifth week of the disease. 

Family History. Negative. - 

Previous History. Normal labor, breast-fed child. One year 
before admission had an abscess in the neck extending over three 
weeks; otherwise has been a bright, healthy child. 

Present History. Five weeks before admission child was taken 
suddenly ill, with fever, general convulsions. Since the onset there 
have been, at times, remissions of the fever, though it has continued 
more or less up to the present time. The child has gradually become 
stupid, though the father thinks it is not blind. It vomits occa- 
sionally, and for the past three days there have been constant move- 
ments of the upper and lower extremities. The child has emaciated 
markedly. Bowels and urination normal. The father has noticed 
that the child’s head has perceptibly enlarged during the illness. 

Physical examination of the child shows that it lies with the head 
retracted, eyes wide open, head turned to the left. The body is 
arched and the neck rigid. There are occasional purposeless 
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extremities. At times there seem to be coarse tremors of the upper 
extremities. ‘The child starts at the least sound. ‘The respirations are 
irregular and shallow. At times the extremities are held in a spastic 
condition, the feet being in a condition of extension, the arms flexed 
at the elbow, the fingers and toes flexed. In other words, the hands 
are clenched and the lower extremities are in a spastic condition 
similar to that seen in tetany. The pupils are equal, though widely 
dilated, but react to light. There is slight nystagmus. At times 
the arching of the back relaxes, but as soon as the muscles of the 
back are irritated the arching becomes extreme. Macewen’s sign 
is marked, especially on the right side. The eyes show no optic 
neuritis or change in the fundus. Lung, heart, and liver negative; 
spleen congested, palpable below the free border; abdomen rigid, 
scaphoid in shape. On account of the trismus of the lower jaw the 
mouth cannot be opened or the throat examined: 

Lumbar puncture reveals fluid in which there is an abundance 
of polynuclear elements, to the extent of 73 per cent., and 27 per cent. 
mononuclear. ‘There are extracellular and intracellular diplococci 
not staining with Gram. 

The child died suddenly wituout any change in the symptoms 
four days after admission. 

The blood count the day after admission showed a leukocytosis 
of 19,200 to the cubic millimetre. 

The temperature was normal during the child’s stay in the 
hospital, with the exception of one day, when it rose to 1014° without 
any apparent cause. ‘The pulse ranged from 100 to 140, and the 
respirations from 26 to 48. 

Post-mortem examination showed that the dura mater was adherent 
to the calvarium and the pia mater to the dura mater over the motor 
areas on both sides. The brain was markedly oedematous, with 
pronounced injection of the vessels. There was a moderate amount 
of organized exudate of a yellowish-gray color on the surface of the 
brain. There was an increase of the.subarachnoid fluid at the base 
of the brain; over the chiasm, anterior surface of the medulla, pons, 
and, to a slighter extent, over the cerebellum anteriorly, there was 
a thick, grayish-yellow exudate. The ventricles were moderately 
dilated, containing a turbid fluid. The choroid plexus was injected 
and there were a few petechie scattered over the surface of the 
brain. 

Meningococci were found in the exudate at the base of the brain. 

The above six cases are a series occurring in children two years 
of age and below, corresponding quite closely to what has been 
described recently by Still. All the clinical features of these cases 
were similar, and all presented the marked head retraction described 
by Gee, Barlow, Lees, and Still as characteristic of these cases. They 
all occurred in the course of an epidemic of cerebrospinal meningitis 
of a very extensive nature, prevalent among both children and adults, 
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and were admitted, with twenty-four other cases of cerebrospinal 
meningitis, to my hospital service. These cases were admitted at 
more or less advanced periods of their affection, as may be seen 
by reference to the histories, and none of them recovered. One case 
was discharged with increasing symptoms of hydrocephalus, as may 
be seen from the notes. It was, however, in a very poor physical 
condition at the time of its discharge. 

The leukocyte count, as may be seen, was not very high in any 
case, and the lumbar punctures were unsuccessful in those cases 
in which the canal of Magendie was proved post-mortem to have 
been either narrowed or completely obliterated. 

The question has arisen as to the exact causes of the peculiar 
features of these cases—that is, first, the retraction of the head, and, 

‘second, the hydrocephalus. Carr, in the Medical and Chirurgical 
Transactions of 1897, has attempted to explain the hydrocephalus 
as due, first, to obliteration of the foramen of Magendie, thus 
allowing an accumulation of fluid in the ventricles for which 
there is no escape; and second, to pressure of the exudate 
at the base, and in some cases thrombosis of the veins of 
Galen, resulting in a transudation or dropsy, so to speak, of the 
ventricles. 

As to the retraction of the head, it has been explained by Still 
and his predecessors as due to an irritation of the cervical nerves 

_as they emerge from the intervertebral notches, thus causing a con- 
traction of the smaller deep muscles of the neck. 

Whatever the cause of the head retraction and the hydrocephalus 
in these cases, these two features are peculiar to them, and do not 
necessarily occur in forms of basic meningitis at a later period of 
life; nor does the fact that this form of meningitis is peculiar to 
infants necessarily exclude its occurrence at a later period. 

I have been fortunaté to observe a case of basic meningitis occurring 
in a boy five years of age, in which post-mortem examination revealed 
a typical meningitis of the Still type, due to streptococcus infection. 
In this case there was no retraction of the head; in fact, as will be 
seen from a study of the history of the case, the signs of meningitis 
were almost equivocal. Only slight rigidity of the neck, increasing 
stupidity, a Kernig sign, and tache cérébrale led to the suspicion 
that meningitis might be present. In other words, basic meningitis 
may occur at a later period in life without the characteristic symp- 
toms seen in infants below two years of age. 

CasE.—Basic meningitis due to streptococcus infection, occurring 
in a boy aged five years. 

Family History. Negative. 

Previous History. Normal birth; no traumatisms. Measles at 
age of one year; slight attack of pneumonia at two years of age. 
When four years old (one year before admission) he fell; was not 

unconscious, but was confined to bed for three weeks with high 
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fever, loss of appetite; vomited once, immediately after the fall; 
no other symptoms. Boy recovered completely. 

Present History. The boy came under observation September 
2, 1904. At that time he complained of headache and had a slight 
cough. 

Examination revealed that the boy had febrile movement from 
103° to 1053°; pulse from 120 to 128; respirations 20 to 24. 
Examination of the lung gave equivocal signs. ‘There was slight 
dulness over the right lung and diminished breathing behind. 

Fever continued in the remittent curve from 101° to 104}°, and 
reaching 105}°. Respirations 20 to 24. Leukocyte count of 8000. 
Aside from headache there were no signs of meningitis before 
admission. 

On admission of the boy to the hospital physical examination 
showed that he was slightly stupid, complained of sore throat, which 
was negative on inspection; temperature had the same curve, as noted 
above. ‘There was dulness of the right lower lobe, behind and in 
the axilla; slightly diminished breathing. Heart was negative. 

So slight were the signs of meningitis that the boy was rather sus- 
pected to have had typhoid, but the Widal test was made with negative 
results. ‘The leukocyte count, however, mounted to 25,400. On 
the fourteenth day of the disease the boy became semi-stupid, devel- 
oping rigidity of the neck and a Kernig sign. Lumbar puncture 
was made and a turbid fluid obtained, showing a preponderance of 
polynuclear leukocytes; abundant streptococci, both on spread and 
culture. The boy became more stupid, developed strabismus of 
the left eye, and there was considerable hyperesthesia and irrita- 
bility. Examination of the fundus showed optic neuritis of the left 
eye. Strabismus was supplemented with flatness of one side of 
the face. Patient developed conjunctivitis; the pupils were uneven 
and did not react to light. The lung developed a few subcrepitant 
rales over the upper part of the right lung in front and behind, 
with small areas of dulness. Spleen not palpable. Heart and 
liver negative. ‘There was a leukocyte count before death of 18,000 
to the cubic millimetre. The temperature of this case during the 
stay in the hospital was exceedingly irregular. It was of the re- 
mittent type, at times reaching 1044° and falling as low as 99°. On 
some days the temperature did not fall tonormal; on other days it 
fell to normal, but immediately rose again to the figures mentioned. 
The pulse was extremely irregular, varying from 96 to 140 at 
various stages of the disease. ‘The respirations were 24 to 32. 

Post-mortem revealed a pure type of basic meningitis, the exudate 
at the base extending as far forward as the tips of the temporo- 
sphenoidal lobes. There was absolutely no exudate on the superior 
and lateral surfaces of the brain, although there was marked con- 
gestion of these areas. The purulent exudate did not extend down 
into the spinal cord. The ventricles were dilated and contained 
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a turbid fluid. Lungs showed hemorrhagic areas of broncho- 
pneumonia scattered through both lungs. 

Here was a case, it will be seen, of classical basic meningitis due 
to streptococcus infection, possibly from the lungs. A careful 
examination of the ears post-mortem throughout the bony con- 
struction showed absolutely nothing abnormal, nor could the avenue 
of infection be traced in this case. During life the symptoms of 
meningitis in this case were so non-characteristic as to lead two 
physicians whose powers of observation are undoubted to think 
of typhoid fever, or of some obscure disease other than meningitis. It 
was only in the later stages of the meningitis, when the stupor became 
evident and the rigidity of the neck marked, accompanied by 
Kernig’s symptom, tache cérébrale, and paresis of the facial nerves 
and ocular muscles, that meningitis was thought of. Lumbar 
puncture confirmed the suspicion. At no time in the course of the 
disease was there retraction of the head. 

There are thus, according to the author’s interpretation, two 
forms of basic meningitis. The first, which is primary, corresponds 
to the type described by Still, in which there is a primary inflam- 
mation of the meninges, as described in his paper, caused by the 
diplococcus intracellularis of Weichselbaum; and the second, occur- 
ring in older children, in which the symptoms in no way resemble 
those of the cases described by Still and the set described in this 
paper. 

The cases occurring in older children may be complicated with 
pneumonia, as in the case last quoted, or may be secondary to a 
pneumonia. The characteristic symptomatology is evidently lack- 
ing, but there may occur certain symptoms which will point to a 
basic involvement, as in our case, such as facia] paresis and paralysis 
of the muscles of the eye. 

It is interesting, however, to note that cases of basic meningitis of 
the type described by Gee, Barlow, Lees, and Still may occur in epi- 
demics of cerebrospinal meningitis, and be due to the same essential - 
cause as the disease which occurs in older children, In fact, it 
seems that in the majority of cases of children attacked by cerebro- 
spinal meningitis below two years of age the symptomatology is so 
closely allied—in reality identical—with that described by Gee, 
Barlow, and Still that the conclusion is inevitable that cerebrospinal] 
meningitis, both epidemic and sporadic, in young children takes 
the form described by these authors in a certain set of cases, 


Norte.—The bacteriological and pathological data of this paper 
emanate from the pathological laboratory of the Mount Sinai 
Hospital, New York, 
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USES OF THE ROENTGEN RAYS IN THE STUDIES OF 
NORMAL AND PATHOLOGICAL ANATOMY OF THE 
INTERNAL STRUCTURES OF THE FACE. 


By M. H. Cryer, M.D., D.DS., 


OF PHILADELPHIA, PA. 


Tue closer the surgical anatomy of the face is studied by either 
the old stereotyped methods or the modern plan of sectionizing the 
parts in various directions, the more considerably it will be found 
to vary. The internal anatomy is not alike in two individuals; 
further than that, the two sides of the same individual are not alike. 
This condition often makes a true diagnosis and proper treatment 
most difficult. By the use of the Roentgen rays, by either the 
ordinary or the stereoscopical radiograms, much can be learned, 
both as to normal and pathological conditions. 

The following illustrations will demonstrate the usefulness of 
radiograms: 

Fig. 1 is made from one-half of a steroscopical radiogram showing 
the general outline of the bone of two halves of the same cleaned 
dried mandible. Variations in the density of the cancellated tissue 
situated between the cortical portions of the bone are seen; also in 
the position and shape of the roots of the teeth with their nerve canals. 
The inferior dental canal can be plainly seen extending from the 
inferior dental foramen nearly to the apex of the canine tooth. In 
the upper picture an impacted lower third molar is visible, showing 
a pathological condition of the roots and those of the adjoining 
second molar; the roots of the impacted tooth pass backward just 
above the inferior dental canal, while in the lower picture the roots 
pass downward to the inner side of the canal. When the roots are 
in these positions they are liable to cause such pathological condi- 
tions as are exhibited in exostosis, both of roots and contiguous bone, 
and are also sources of other disturbances, such as neuralgia. 

When the above picture is shown with its stereoscopical mate at 
normal size by reflecting stereoscope, the anatomical structure, with 
their positions, can be better studied. 

During a visit to Dublin in the summer of 1903 the writer had the 
pleasure of seeing some stereoscopical radiograms made by Dr. 
William S. Haughton, to whose kindness he is indebted for the four 
illustrations which follow. 

Fig. 2 is'a stereoscopical radiogram of a cleaned or dried skull. 
The skull stands out in bold relief, the teeth and their pulp cavities 
and their relative positions as they are held in the alveolar process 
being clearly indicated. The upper third molars are impacted and 
rest on a line with the roof of the mouth near their place of develop- 
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ment. ‘There is also an impacted upper premolar resting above the 
second premolar. In an ordinary x-ray picture it would be impos- 
sible to localize the true position of these teeth or of any foreign body, 
such as a bullet, etc., but with a stereoscopical picture they could be 
located. The region of the maxillary sinus is beautifully shown with 
a greater portion of the wall of the sinus. The floor of the boun- 
daries of the orbit, its external wall, and the frontal sinuses, can be 
seen. Commencing with the right external angular process, the 
boundaries of the temporal fossa are all very well’ marked. 


Fig. 1. 


One-half of stereoscopical radiogram. 


Fig. 3 is from the same stereoscopical radiogram as Fig. 2, the 
only difference being that the two halves of the stereogram have 
been changed in position. In Fig. 2 one is looking at the skull with 
the crossed wires in front of it, while in Fig. 3 the wires are beyond 
it. The latter view allows of a better study of the internal portion 
of the skull. The boundaries of the fosss of the brain-case are well 
shown, and the free edges of the lesser wing of the sphenoid bone and 
the petrous portion of the temporal bone are markedly brought out. 
In looking through the skull to the opposite side of the brain-case, 
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the sutures are seen; also the grooves for the meningeal arteries. 
Above the body of the sphenoid the sella turcica is seen, and the 
sphenoidal sinuses are also shown in the body of the bone with the 
posterior ethmoidal cell in front of them. Within the petrous por- 
tion of the temporal bone the internal auditory meatus shows plainly, 
and back of the petrous portion is the deep groove for the lateral 
sinus. 

Fig. 4 is a stereoscopical radiogram also by Dr. Haughton. It is 
a vertical picture taken through the skull shown in Figs. 2 and 3. 


6, 


Sagittal section of a frogen head, showing the relation of the tissue at the base of tongue. 


It gives a view of the base of the skull, the teeth, and the roof of the 
mouth. The position of the impacted teeth is well defined. Along 
the centre of the roof of the mouth are two lines showing the two 
plates forming the vomer and the other portions of the septum of 
the nose. The septum is straight, with a slight spur on the left side. 
The turbinated bones are seen through the roof of the mouth. Look- 
ing through the bone at the base of the malar bone and through the 
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tissues surrounding the teeth, the maxillary sinuses can be well 
defined. In passing back of the facial bones the internal structure 
of the basilar process of the occipital bone, and the petrous portion 
of the temporal bone can be studied. 

- Fig. 5 is from the same radiogram as Fig. 4, with the position of 
the two halves of the stereoscopical pictures changed from left fo 


Fie, 7. 


Radiogram, taken by Dr. Kassabian, of a living subject, showing the position of the eminentia 
articularis to the head of the condyle, when the mouth is wide open. 


right and right to left. This gives a view of the skull from the top 
downward through the skull and out through the base, the exact 
opposite of that seen in Fig. 4. It shows the floor of the three fossie 
of the brain-case. The floor of the anterior fossa is somewhat indis- 
tinct, on account of its thinness, which allowed the 2-ray to 

through it, but in so doing it reveals the ethmoid cells and the 
sphenoidal sinuses. Posterior to this position and extending out 
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laterally, the free margin of the lesser wings of the sphenoid are seen; 
also the middle fossa of the brain-case. ‘The petrous portion of the 
temporal bone is well defined, with the various depressions along its 
ridge and two of its surfaces. Looking down into it the various cells 
and passageways are plainly visible. The mastoid cells are also. 
shown.’ 

Much could be written about these four stereoscopical pictures, 
but enough has been given to indicate the many points of interest 
which can be studied without cutting the skull into sections. When 
penetrating rays of sufficient strength are used, similar features can 
be brought out in the living subject. 


Fic. 8. 


Radiogram taken by Dr. Pfahler, showing an impacted lower third molar, with an 
inflammatory condition in the surrounding tissue. 


THe MoveMENT OF THE MANDIBLE. The general idea is that 
the mandible moves on a pivotal point within the glenoid cavity. 
From the study of the x-ray pictures of this bone taken from the 
living subject with the teeth in normal occlusion, with the mouth 
wide open, and in various positions between these points, it has been 
determined that the head of the condyle changes from one position 
to another. When the teeth are in occlusion, or nearly so, the con- 


1 The original four pictures as given to the writer by Dr. Haughton are little above the 
normal size, and when viewed in pairs by the use of a large reflecting stereoscope they show 
to a much better advantage than when reduced, to be used by the small prism stereoscope, as 
illustrated in this paper. 
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dyle rested in the anterior portion of the glenoid fossa, as seen in 
Fig. 8. 

When the mouth was slightly opened the condyle seemed to be 
lowered a trifle and resting against the articular eminence. When 
the mouth was forced wide open the condyle was immediately under 
and resting against the eminentia articularis. In a few cases it was 
found slightly in advance of the eminence. In all cases examined, 
where the mouth was only slightly opened, the angle of the jaw 
moved slightly downward and backward. 


Fie. 9. 


Radiogram by Dr. Kassabiaa, showing necrotic condition of the ramus. 


If the mechanism of the anatomy of the articulation of the lower 
jaw be carefully examined, it will be found that the internal, exter- 
nal, and stylomandibular ligaments act as suspensories to the jaw 
and have a tendency to fix its angle when it is carried slightly down- 
ward and backward, as when the mouth is partially opened. The 
muscular fibres of the internal pterygoid and the external portion 
of the masseter muscles have the same tendency. The condyloid 
process of the mandible acts as the fulcrum or pivotal point of 
the bone. The point, or fulcrum, mainly, through the action of the 
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external pterygoid, moves forward with its cushion, the interarticu- 
lating fibrocartilage. While the jaw is being carried forward the 
mouth can be opened slightly, still retaining the fulcrum, or pivotal 
point at the end of the condyle, but as the mouth is opened wider, 
the fulcrum is gradually changed from the condyle toward the more 
central portion of the ramus and then toward the gonion, the angle 
probably eventually becoming the fulcral point through the partial 
fixation of the ligaments and muscles before referred to. By the 
action of the external pterygoid muscle, the condyle is drawn for- 


Fig, 10. 


Radiogram., 


ward, and the mouth is thrown wide open, with the-condyle under 
or slightly in advance of the ementia articularis, as shown in radio- 
grams taken when the mouth is wide open. It is thus that the 
external pterygoid becomes an opener of the mouth. The reason 
for the change of fulcrum, or pivotal point, may be found in the con- 
dition which is obtained in the pharyngeal region. If in opening the 
mouth wide the head of the condyle acted within the glenoid fossa 
as the only pivotal point, the lower portion of the ramus with the 
body of the bone, the hyoid bone, the base of the tongue, and other 
associated tissues would be carried backward until the soft tissue 
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coming against the post-pharyngeal wall would interfere with the 
functions of that region. By the transfer of the point, this possibility 
is avoided. 

Fig. 6 is made from a frozen section of a normal head, an exam- 
ination of which shows the close relation of the posterior portion 
of the tongue and its associated tissues with the post-pharyngeal 
wall. 

Fig. 7 was made from an x-ray taken while the mouth was wide 
open. It shows that the condyle has been carried well forward, with 


Fie, 11. 


True ankylosis of temporomandibular articulation. 


its upper surface resting immediately under the eminentia articularis. 
This illustration shows other interesting points. ‘The distal border 
of the ramus is anterior to the line of the vertebra, which is the 
normal position, even when the mouth is wide open. This point 
will be referred to again. 

PaTHoLogicaL ConpiTions. Fig. 8 is made from a patient of 
Dr. Dray, of Philadelphia, to whom the writer is indebted for this 
illustration. In the lower jaw the distal root of the second molar is 
covered by the crown of an impacted third molar. A cloudiness in 
this region indicates a condensation process, probably inflammatory, 
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which exists not only in the bone, but in the surrounding tissue. 
This is of vital surgical importance, as the patient was suffering from 
neuralgia at the time the picture was taken, and gave strong clinical 
evidence of the inflammatory condition in this region, which was 
caused by the impacted lower third molar resting against the distal 
root of the second molar. The absorption of the tissue of the root 
of the second proceeded until the pulp was exposed, thus causing 
the inflammatory condition noted. Upon the second molar being 
extracted, the inflammation and neuralgia subsided. 

Fig. 9, taken June 25, 1904, shows a radiogram of the lower 
portion of the face. The ramus of the jaw was in a necrotic con- 


Fie. 12. 


“The action of the superficial depressor muscles of the mandible in ankylosis. 


dition. Asteel probe could be passed into it at almost any portion. 
At the time the picture was taken, the probe was passed into the 
bone just below the coronoid process well through toward the 
temporomandibular articulation. The radiogram shows the probe 
in position, and also that the lower portion of the ramus was so 
decalcified that the x-ray passed through it (indicated by the light 
area). ‘This picture was an important factor in making the true 
diagnosis of the condition. 

Fig. 10 is another radiogram of the same patient taken on Novem- 
ber 19, 1904. It shows that the light area of Fig. 9 has become more 
dense or regenerated, except a portion of the angle, which corre- 
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sponds to the clinical examination. The balance of the bone has 
become so dense that a sharp steel probe cannot be passed into it, 
as was done when the first picture was taken. 

TYPICAL SHAPE OF THE MANDIBLE AFTER A PERIOD OF ANKY- 
Losis. In 1898 the writer drew the attention of the profession to the 
fact that “the normal application of force to the developing bone 
results in the development of the form of the bone. The abnormal 
application of forces under the same circumstances results in the 
development of an abnormal form. Abnormal application of forces 
to bone in adult life will also change and modify its shape and char- 
acter. The bones becoming changed, the whole body is modified 
according to the change in the tissue.” ‘The modification of bone by 


Fie 18. Fig. 14. 


Front view of a typical face of a person with Profile view of a typical face of a person with 
an ankylosed jaw. an ankylosed jaw. 


abnormal muscular action is well illustrated by the changes found 
in persons suffering from true or false ankylosis of the temporo- 
mandibular articulation. 

In a paper written in 1898, Fig. 11 was used to illustrate the usual 
changes brought about in the lower jaw through the influence of 
ankylosis. In the same paper Fig. 12 was used to illustrate the 
action of the muscles drawing upon the bone in an endeavor to open 
the mouth. The person from whom Fig. 12 was made had been 
suffering from false ankylosis for about fifteen years. 

Such changes in the form of the bone have been observed from 
time to time in various patients. Within the last few months a very 
interesting case has come under the writer’s observation for consul- 
tation, which Figs. 13, 14, 15 and 16 well illustrate. 
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Fig. 13 gives a front view of the face, showing a heavy fold of 
tissue under the jaw, which would have been normal if the jaw were 
fully developed and in its normal place. 

Fig. 14 is a profile, showing the recession of the mental process; 
also the “bagging” of the soft tissue, and below this are the mylo- 
hyoid muscles extending down to the hyoid bone, which has become 
displaced downward and backward. 

Fig. 15 is another front view made when the patient was endeavor- 
ing to open the mouth. The lower lip and muscles are pulled down 
principally by the platysma myoides. The sternocleidomastoid 
muscles are well shown, also the sternohyoid. 


Fie. 15. 


Front view of a person with an ankylosed jaw Profile view of a person with an ankylosed 
when endeavoring to open the mouth. jaw endeavoring to open the mouth. 


Fig. 16 is a side view, showing the side muscles jn action. ~The 
platysma myoides and the omohyoid are well shown; a continuous 
line extends from the omohyoid to the jaw. This continuation in 
reality is the anterior belly of the digastric muscle. The action of 
these muscles can be studied from these last two pictures. Natur- 
ally, the anatomist and surgeon would be anxious to know some- 
thing about the changes that have taken place in the internal anatomy 
through the muscular action. With this idea in view, two x-ray 
pictures were made, one from each side. 

Fig. 17 is from a radiogram made from the right side, and shows 
that the mandible has changed completely, taking on the character 
of a typical ankylosed jaw (see Fig. 11), as was shown some eight 
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years ago, when the writer gave several illustrations demonstrating 
this point. This and other cases have confirmed the description 
and cause then given. The mental process is drawn back and the 
gonion downward. In this case the ramus is drawn back beyond a 
line parallel with the anterior portion of the vertebra. This may be 
partly due to the removal of the condyloid process in a surgical 


Radiogram of a living subject, showing the typical slope of an ankylosed jaw. 


operation. Through the loss of this process and with the action of 
the external pterygoid muscle, there is a tendency for the lower jaw 
to be forced backward ; should it go back, the hyoid bone, the tongue, 
and all the tissues associated with it, must move backward nearly 
to or against the post-pharyngeal wall. All that prevents this ten- 
dency is the resistance exerted by the internal pterygoid muscles and 
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the external portion of the masseter. When the condyles have been 
removed and the external pterygoids severed from their insertions, 
the internal pterygoids and parts of the masseter have a certain 
amount of power to draw the jaw forward; also to rock it from side 
to side. 

There are many other points of great anatomical interest in this 
picture. For instance, the dark line above the teeth is the roof of 
the mouth taken edgewise, which makes it look dense. Above this 
dark line are the maxillary sinuses. The line over this is in part the 
floor of the orbits, still above which is the region of the ethmoid cells. 
The roof of the orbits is outlined, and above that again the frontal 
sinuses are clearly seen, showing a septum between them. It would 
not do to claim that there was no septum, from this picture alone, as it 
is possible that it is there, and being thin, the rays have passed 
through it. Until lately the writer was of the opinion that there was 
always a complete septum between two frontal sinuses, but he has now 
in his possession two specimens without complete septa. If this person 
were suffering from disturbances in the frontal region, a radiogram, 
similar to this, might demonstrate the trouble. If the lower portion 
of the sinus should be filled with pus, it would be indicated by a 
darker shade than the upper. To prove that this dark portion con- 
tained fluid, it would be necessary to take another radiogram with 
the head at a right angle to the first position. Gravitation of pus 
would then change the position of the dark line, thus demonstrating 
the fluid nature of the contents. 

If a stereoscopical picture had been taken of this subject and each 
half had been as good as the one shown, they would have proved of 
more value. 

Radiographical pictures of dried skulls when shown by the stereo- 
scope are all that can be asked for. But the surgeon will not be satis- 
fied until the radiographer produces as good pictures from the living 
subject as those from the dried skulls. Sectionizing and the stereo- 
scopical pictures have proved that no two skulls are alike in regard 
to the roots of the teeth, their shape, or position. The pneumatic 
sinuses and cells also differ greatly, therefore, when trouble exists 
in these regions and the surgeon is about to operate, he is anxious to 
know the special anatomy of the part to be operated upon, as to 
make a correct diagnosis is impossible without these. In such times 
the value of the x-ray is inestimable if the radiogram can be so per- 
fected as to show density, shape, size, etc., in all their relations in a 
living subject. The writer is of the opinion that this knowledge will 
be obtained through the use of the stereoscopical radiogram. ‘Those 
who are investigating along this line of work have accomplished a 
great deal during the past eight years since the discovery of the 
penetrating powers of the x-ray, and it is improbable that they have 
reached the limit. 
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THE DEVELOPMENT OF THE ACCESSORY SINUSES OF 
THE NOSE." 


By Lewis A. Corrin, M.D., 


SURGEON TO THE MANHATTAN EYE, EAR, AND THROAT HOSPITAL, NEW YORK. 


I SHALL present a series of pictures illustrating the stages of 
development of the various sinuses, but before so doing I wish briefly 
to refer to the literature on the subject, quoting only such parts as 
apply to the time of the appearance of the various sinuses. 


THE FRONTAL SINUS. 


Quain says: “The frontal sinuses appear about the seventh year 
and continue to increase in size up to old age.” 

Lothrop: “At birth the frontal bone is in two portions; the sinus 
has not yet appeared; the frontal eminences are prominent. As 
the child grows, the sinuses develop slowly and the general shape 
of the head and frontal region changes; at puberty the sinuses are 
practically developed and the frontal area has assumed its adult 
form.” From a study of 125 skulls (250 sinuses) he found a frontal 
sinus always present, being confined to the orbital portion of the 
bone in cases in which by others it is said to be absent, this cell 
opening into the nose in conformity with one of the three modes 
of communication between the frontal sinus and the nose. ‘This 
condition he found in about 3 per cent. of his examinations, at 
least on one side. I have in my possession a skull in which there 
is no cavity either in the vertical or orbital portion of the bone. 

Turner says: “The sinuses (frontal) are not present at birth. 
Some difference of opinion has been expressed with regard to their 
first appearance. ‘This is probably due to the fact that some 
observers record the period at which the sinus begins to develop, 
while others note the age at which the sinus is first recognized as 
a distinct cavity in the vertical portion of the frontal bone. It is 
generally held that the frontal sinus commences to develop at 
the end of the first year or at the beginning of the second year of 
life. As it extends upward and outward, expanding the frontal 
tables in its growth, it reaches in the sixth or seventh year above 
the frontonasal suture, and can be recognized at that age as a 
distinct cavity above the root of the nose.” 

The above, he states, are the observations of Steiner. He quotes 
Symington as reporting two cases in which fairly well developed 
sinuses were found at the age of nine and thirteen years. Symington 
did not find a frontal sinus in the vertical portion of the bone in 


1 Read before the Tenth Annual Meeting of the American Association of Laryngology, 
Rhinology, and Otology, at Chicago, May 30, 31, and June 1, 1904, 


298 COFFIN: ACCESSORY SINUSES OF THE NOSE. 


children under six years. Turner failed to find evidence of the 
sinus above the frontonasal and maxillary sutures in two cases, 
aged six and seven years. He warns against making deductions 
from a few observations, as sinuses are occasionally absent in 
adult life. 

St. Clair Thompson (Posey and Wright) says: “The frontal sinus 
is absent at birth and during infancy; it is seldom evident before 
the seventh or eighth year.” Dr. Thompson refers evidently to a 
distinct cavity in the vertical portion of the bone. 

Kolliker says: “The frontal sinuses do not develop until after 
birth, and not fully until puberty. They continue to grow for a 
long time after.” 

Mouret says: “An absorption of the frontal diploé is produced 
at the same time the mucosa of the ethmoid diverticulum prolongs 
itself into the cavity for the purpose of lining it, prolonging the 
nasal cavity beyond the ethmoid.” 

It will be seen by the quotations given that there is some difference 
of opinion. Turner, Mouret, and others hold that the frontal sinus 
results from the upward expansion of the ethmoid labyrinth, while 
Lothrop, who has done an immense amount of work on the anterior 
ethmoid cells and the frontal sinus, sees, as I understand him, in 
the frontal sinus an independent cavity, always present and always 
opening independently into the nose. 

In 1872 Steiner, with a considerable original work as a basis, 
contributed a valuable article on the development and anatomy of 
the frontal sinus. On its development he sums up thus: “‘The 
development of the ethmoid labyrinth at the end of the first year 
and beginning of the second year into gradually increasing spaces 
in the diploé of the nasal portion of the frontal bone is simultaneous 
with the growth of the frontal bone downward, so that at the sixth 
or seventh year we can find a frontal sinus about the size of a pea 
between the two layers of the frontal bone, as a result of the com- 
bined growth and out of which the diploé of the frontal bone fades 
away to be replaced by the cavities from the ethmoid labyrinth.”’ 

Dr. Steiner speaks of this resorption of the frontal diploé as due 
to pressure, but does not say from what source the pressure comes, 
whether it be the force of expansion from the natural development 
of the ethmoid labyrinth or whether it be a pneumatic pressure. 

Tillaux is quoted by Steiner as stating that the frontal sinus 
develops from the eleventh to the thirteenth year. This Steiner 
has shown to be wrong. 

It has seemed to me in my work that I have noticed that where 
there is obstructed breathing, especially from adenoid growths, 
there is a poor development of all the pneumatic sinuses, and I 
have wondered if in this we could not find the cause of the extension 
of the ethmoidal cells into the diploé of the frontal bone. We may 
have no frontal sinus, or one frontal sinus in any case, and it may 
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be developed as the result of the extension of the infundibulum or 
any other of the anterior ethmoidal cells (Mouret). 

The diploé of the frontal bone manifestly is possessed of no 
inherent principle which causes its resorption. Neither does the 
capacity to expand into it seem to belong to any particular ethmoidal 
cell. It seems rather an accident. May it not be the weight or 
contiguity of the bone covering the various ethmoidal cells that 
determines which one is to prolong itself into the frontal bone? 
That is, given a cell with an incomplete or weak bony covering of 
its mucous lining, will it not expand under pneumatic pressure and, 
impinging on the diploé of the frontal bone, cause resorption of the 
cancellous tissue and the consequent cavity? 

This peculiar development and expansion does not manifest 
itself either until just at that age at which children begin blowing 
the nose, ete., thereby causing increase of the intranasal pressure. 
The infundibulum is, I believe, usually a blind duct, limited at its 
upper extremity by mucous membrane only; hence it more frequently 
than any other cell pushes its way into and forms the cavity of the 
frontal bone. 


THE SPHENOIDAL SINUS 


Quain says: “The spongy bone begins to ossify in the fifth 
month. At birth each consists of the small sagittal lamina resting 


_ against the presphenoidal, continuing posteriorly into the lateral 
projection which is hollowed in front for the sphenoidal sinus, the 
latter having been formed as the recess of the mucous membrane 
of the nose at the end of the third month. By the third year the 
bone has entirely surrounded the sinus, forming an osseous capsule 
with an anterior opening—the sphenoidal foramen.” 

Turner simply states that the sinuses are not present at birth. 

Symington says: “‘They begin to be formed as the spongy tissue 
of the bone about the third year. In a child of six he found them 
quite well developed.” 

St. Clair Thompson (Posey and Wright), speaking of their devel- 
opment, states that they are not present at birth. Their appearance 
is given by different authors as at the third year (Steiner), the 
seventh (Laurent), and the twentieth (Tillaux). 

Sieur et Jacob (p. 379) say: “There are many opinions by different 
writers.” 


THE ETHMOIDAL LABYRINTH. 


Turner, in his work on the frontal sinuses and ethmoidal cells, does ° 
not mention the development of the latter. 

What Lothrop says of the embryology of the ethmoid bone would 
suggest that the cells first appear and grow by the development of 
pockets or diverticula from the cartilaginous nasal wall during 
the early years of infancy. 
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Quain says that the ethmoidal cells appear in the sixth month as 
depressions of the mucous membrane, but bony walls are not 
developed until after birth. 

K@lliker says that the ethmoid cells are already hollowed out in 
the foetus as early as the sixth month; at birth they are well marked. 


MAXILLARY SINUS. . 


The maxillary sinus exists at birth, having at that time, according 
to Turner, the following measurements: “Vertical diameter, 3 mm.; 
transverse diameter, 7 mm. In infancy and early childhood this 
small sinus occupies a position relative to the orbit entirely different 


Fig. 1. 


from that occupied when fully developed. At this period the body 
of the superior maxilla is made up almost entirely of the articular 
bones of the jaw, the sockets of the teeth being almost in contact 
with the orbital plate of the maxilla forming the floor of the orbital 
cavity. There is, therefore, at birth no maxillary sinus beneath 
the orbit.” 
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Knowledge of this fact is of the utmost importance in diagnosing 
and treating infraorbital empyema in the infant. 

The discrepancies of different writers and the expression by them 
of the uncertainty of the time of appearance of the various sinuses, 


Fig, 2. 


together with the confusing of the time of appearance of a sinus 
with the time of its full development, by students and workers in 
rhinology, I take it, is largely responsible for the fact that little 
attention has been paid to sinusitis in children. 
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For practical purposes from my own experience in the examination 
of from twelve to fifteen skulls of infants and stillborn, from the 
sixth month on, and from a review of the literature on the subject, 
the following deductions may be made: 


F.»., frontal bone. £. ¢c.,etbmoid cells. M.a., maxillaryantrum. S. s., sphenoidal sinus. 


1. But two of the accessory sinuses are present at birth—viz., 
the ethmoidal cells and the maxillary antrum. 

2. The ethmoids and the antrum are constant sinuses. 

3. The antrum does not in infancy occupy the same relative 
position in regard to the orbit as in later life, and cannot be reached 
or entered by the usual methods; neither can ,this be done nor 


satisfactory drainage effected until after the descent of the second 
or permanent teeth without the destruction of a tooth socket. It 
makes impossible also the antral route to the ethmoid and sphenoidal 
sinus during this period of life. 
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4. The sphenoidal sinus makes its appearance shortly after birth, 
and may be found as a distinct cavity as early as the end of the 
first year. Practically, however, it may be considered as the most 
posterior of the posterior ethmoid cells. 

5. The frontal sinus is not present at birth. It appears first in 
the orbital plate of the frontal bone between the end of the first 
and the beginning of the third year. Practically at this time it is 
the most anterior of the anterior ethmoidal cells. As I shall illustrate, 
it may be seen in the vertical portion as early as the end of the 
third year. ‘This is early, however, and its appearance in the 
vertical portion should be put down from the third to the sixth or 
seventh year. I have opened and operated upon the frontal sinus 


Fie. 5. 
Pee 


A. e. ¢., anterior ethmoidal cells. P. e. c., posterior ethmoidal cells. 


of a boy nine years of age which was considerably larger than the 
cavity of a large almond. 

The accompanying figures illustrate the stage of development of 
the various sinuses at different ages from the six months’ foetus 
to the adult. 

Fig. 1 represents the sinus-containing bones of a seven months’ 
foetus. At the top are the two lateral masses of the ethmoid. On 
the next line are shown the two superior maxillary bones, the one 
on the right showing the nasal aspect with the antrum just posterior 
to the nasal process on the inner side of the orbit. On the left the 
bone is so posed as to show the comparatively enormous size of the 
tooth sockets. Below is the sphenoid bone minus the greater wings. 
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Fig. 2 shows the sinus-containing bones of a seven months’ 
child. At the top is the frontal bone with nasal bones in articulation. 
Below and to the left is the ethmoid bone. ‘To its right is seen, 
wrong side up, the nasal aspect of the lateral mass of another 
child of the same age. On the third line are posed the two supe- 
rior maxillary bones in the same position as in Fig. 1. At the 
bottom is the sphenoid bone. 


F.s, frontal sinus. 


Fig. 3 shows the external wall of the right nasal fossa of a child one 
year old, the middle and superior turbinates having been removed. 

Fig. 4 shows the section through the sphenoid bone, showing 
the sphenoidal sinus in a child one year of age. 

Fig. 5 shows the external wall of the left nasal fossa of a child 
three years of age, the superior turbinated having been removed 
to show the size of the ethmoidal cells. In the back can be seen 


S. 8. Fig, 7. 


the sphenoidal sinus. The sinuses of this child seem to be well 
developed, and in passing I wish to call your attention to the 
unobstructed nasal pharynx. 

Fig. 6 shows the horizontal section through the frontal bone 
of a child three years old, showing a cavity well within the can- 
cellous tissue of the bone, above the frontonasal suture.* 


* Since this paper was written Lothrop has reported having found a well-developed frontal 
sinus in the skull of a four-year-old child. 
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Fig. 7 shows the sphenoidal sinus in same, specimen as Figs. 
5 and 6. 

Fig. 8 shows the external wall of the right nasal fossa of a child 
three years old, having middle and superior turbinateds removed. 


8. 
F.b. 


Mm. t. 
M. t., middle turbinated bone. S. s., sphenoidal sinus. 


A bristle is seen passing from the infundibulum out through a cavity 
in the cancellous tissue of the frontal bone. 
Fig. 9 shows the external wall of the right nasal fossa of a child 
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three years and eight months of age. Horizontal section has been 
made through the ethmoidal region so as to uncap these cells and 


Fie. 10. 


b., frontal bone. A, e. c., anteriorethmoidal cell, bony. wallremoved. adenoid grow th 
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the sphenoidal sinus. The bone is tilted over so as to show the 
external wall of the nasal fossa and the ethmoidal cells and sphe- 


X, wpot woth sucket. a., Maxillary antrum. 


Fie. 13. 


J. f., infraorbital forameu. T., top of tooth. 


noidal sinus on the top. Bristles passing through the anterior 
ethmoidal cells are seen to emerge below the middle turbinated, 


Fra 12 | 
See 
M a, 5 
if 
i 
it 
H 
- I. f. 
i 
i 
| 


308 COFFIN: ACCESSORY SINUSES OF THE NOSE. 


while those through the posterior cells and the sphenoidal sinus 
emerge above the middle turbinated. Cells are well developed. 
This child had a perfectly free nasopharynx. 

Fig. 10 shows the right nasal fossa through the fenestrated nasal 
septum, anterior half of middle turbinated having been removed to 
expose the hiatus semilunaris. Through this gutter the anterior 
ethmoidal cell has been packed with red worsted. A coronal 
section has been made through the vertical portion of the frontal 
bone and the anterior flap turned out to show zone of compact bone 
through centre of cancellous tissue. This may illustrate the for- 
mation of the bony septa so frequently found in the frontal sinus. 


Fig. 14. 


There is no frontal sinus in this case. The specimen is from a 
child seven years old, and the nasopharynx is to be seen much 
encroached upon by adenoid growths. 

Fig. 11 shows horizontal section through the ethmoid region of 
the left side of the head and from the same child as Fig. 10. I wish 
especially to call your attention to the poor development of all the 
pneumatic cells in this specimen. 

Fig. 12 shows the antrum in a child three years old opened through 
the external wall of the superior maxillary. The dark line drawn 
on the picture indicates the top of the tooth socket of the second 
or permanent tooth. 
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Fig. 13 shows the anterior surface of the superior maxillary bone 
from a child seven years of age. Second teeth have not come down 


15. 


A., adenoid mass. 


Fig. 16. 


X., lining membrane of frontal sinus. ~ 


and the top of canine tooth can be seen in the notch immediately 
below the infraorbital foramen. ‘This picture is shown to illustrate 
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how small a space we have for operating on the antrum even in a 
child seven years of age. 


Fie. 17. 


A., depression between orbital plates. 


Fia, 18. 


8., frontal sinus, c., ethmoidal cell within frontal sinus, 


Fig. 14 shows the external surface of the superior maxillary of a 
child nine years of age. The anterior wall of the antrum has been 
removed, leaving the mucous lining in situ. This illustrates how 
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much greater space is had for operating on the maxillary antrum 
after the descent of the second or permanent teeth. 

Fig. 15 shows the external wall of the left nasal fossa through the 
fenestrated septum in a child nine years old, the middle turbinated 
and anterior half of the superior turbinated having been removed. 
The bristle seen passes through the infundibulum into the anterior 
ethmoidal cell. ‘There is no frontal sinus. I wish to call attention 
to the enormous adenoid mass in the vault of the naso-pharynx. 
All the sinuses in this child were poorly developed. 

Fig. 16 shows the external wall of the right nasal fossa of a child 
nine years old. The specimen has been so posed as to look dis- 
torted, but that is only for the purpose of showing the extent of the 


Fic. 19, 


E. c., ethmoidal cell, filling froutal sinus. 


frontal-sinus development. ‘The lining membrane of the frontal 
sinus has been dissected away from the bone and may be seen in 
the upper left-hand corner of the figure. 

Fig. 17 shows the frenta! bone of an adult in which no frontal sinus 
could be found unless the depression seen between the two orbital 
plates of the frontal bone be so considered. It is very shallow and 
is merely the complement orthe external wall of an anterior ethmoidal 
cell. 

Fig. 18 is from a specimen kindly loaned me by Dr. H. M. Flower, 
of Toledo, Ohio. It shows an interesting condition in the frontal 
sinus. The frontal sinus is large and contains a very large ethmoidal 
cell. This figure illustrates how easily one might get into trouble 
even from an external operation for a frontal sinusitis. At the 
ordinary point of opening one would enter immediately this large 
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ethmoidal cell and might easily satisfy himself that he had cleaned 
out the entire frontal sinus without even having entered it. 

Fig. 19 is from the other half of the same head as Fig. 18. In 
this picture an ethmoidal cell is seen to fill completely the frontal 
sinus of this side. 


A CASE OF PARINAUD’S CONJUNCTIVITIS.' 


By CAMPBELL Posey, M.D., 
OF PHILADELPHIA. 


On October 20, 1898, I was consulted by Dr. X., a surgeon of 
volunteers, who had just returned from Porto Rico. While there, 
in charge of one of the hospitals, he had contracted an inflammation 
of his right eye, which he thought was of a gonorrhceal nature, as 
many cases of that disease were under his care when the eye became 
affected. When the eye was first inflamed, he said that the lids 
were swollen and were bathed in quite a copious mucopurulent 
secretion. ‘The conjunctiva was also swollen and was studded 
with granules not unlike those of granular conjunctivitis. The 
inflammation of the eye, however, was not of the violent type which 
is usual in gonorrhceal ophthalmia, and did not interfere with his 
continuing his surgical duties. Washes of boric acid were employed, 
and the eye was cauterized upon several occasions with nitrate of 
silver. Notwithstanding this treatment, the inflammation of the 
eye persisted; the fellow-eye, however, remained unaffected. About 
three weeks after the appearance of the ocular inflammation a 
swelling was noticed in one of the small preauricular glands, and 
shortly after this the parotid gland itself of the same side was found 
to be affected. Signs of suppuration developing in the gland, an 
incision was made into it, and exit given to a small quantity of pus. 
Shortly after this, as the ocular inflammation persisted and his 
general condition was below par, he was sent home for further 
treatment. 

When first seen by me, six weeks after the first appearance of the 
ocular symptoms, it was noted that both the upper and the lower 
lid of the right eye were much swollen, and that their edges were 
moistened by a slight mucopurulent discharge. Upon eversion 
of the lids the swelling was found to be occasioned by a marked 
thickening of the conjunctiva, especially in the folds occupying 
the fornix of both lids. From these folds were hanging a number 
of granulations which were much enlarged and were distinctly 
pedunculated, being at least an eighth of an inch long; between 
these were smaller granulations, which presented somewhat of a 


1 Read before the Ophthalmological Section of the College of Physicians of Philadelphia, 
October 15, 1904. 
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gelatinous appearance. The bulbar conjunctiva was injected and 
thickened, especially in the region of the caruncle. The cornea 
was unaffected. A bacteriological study of the conjunctival secre- 
tion, which was made by Dr. S. S. Kneass, was negative. The 
parotid gland was swollen and tense, and the submaxillary and 
retromaxillary and some of the cervical glands were also enlarged. 
The patient was admitted to the Presbyterian Hospital, by Dr. 
Henry R. Wharton, for the purpose of incising the parotid, which 
was swollen and showed signs of suppuration. This operation 
was accordingly performed under ether, when it was discovered 
that the gland had degenerated, though but a small amount of pus 
was evacuated. Ice compresses were prescribed for the eye, the 
conjunctival cul-de-sacs were flushed frequently with boric acid 
solution, and silver nitrate was applied daily. Under this plan of 
treatment the ocular condition slowly improved and the swelling 
of the conjunctiva subsided, though the granulations with their 
long pedicles still persisted. ‘The patient’s general condition was, 
however, poor, his temperature being decidedly elevated, and his 
condition one of exaggerated depression. Upon this account Drs. 
Musser and Sailer were placed in charge of the case, and so con- 
tinued until convalescence was complete, which did not happen 
until the expiration of three months. A further report of the gen- 
eral medical aspect of the case is unnecessary here, further than to 
‘say that it was positively determined by both of these clinicians 
that Dr. X. was the subject of Malta fever. Their report of the 
case may be found in the Philadelphia Medical Journal for De- 
cember 31, 1898, and July 8, 1899. It will not be necessary to say 
more of the ocular condition than that the subsidence of the inflam- 
mation and the total disappearance of the granulations were grad- 
ually attained after a period of six to eight weeks of active treat- 
ment. No scars were left in the conjunctiva, and the eye made a 
perfect recovery. 

There can be no question, I think, but that the case which has 
just been reported is an instance of that rare variety of conjunc- 
tival disease known as Parinaud’s or infective conjunctivitis. The 
first description of this form of disease was given by this distin- 
guished French ophthalmologist in 1889, before the Ophthal- 
mological Society of Paris. Since then a few other communications 
have been made upon the subject, although now, fifteen years 
after the description of the disease, the literature contains but 
twenty-three cases. Although a very comprehensive paper upon 
this subject by Chaillous, in the Annales D’Oculistique, of January 
of this year, and its able review and translation by Mr. Elmore 
Brewerton in the Ophthalmic Review of last May, and a very recent 
article by Verhoeff and Derby,’ render any attempt of mine at 


1 Archives of Ophthalmology, July, 1904. 
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a detailed study of this form of conjunctivitis and its literature 
unnecessary, it may not be amiss, in view of the fact that the dis- 
ease is almost entirely unknown in this country, and as the cases 
reported before the section to-night are, as far as I know, the first 
which have been seen in this city, to mention a few of its chief 
characteristics. 

The first symptoms are those of a mild case of granular or puru- 
lent conjunctivitis. The secretion is not very abundant, the lids 
are swollen, the conjunctiva thickened, and granulations appear, 
which are at first small and semitransparent, then become yellowish 
and later red and opaque. In most cases some of the granulations 
assume a polypoid character, and may attain one-quarter of an 
inch or more in length. These granulations, hanging chiefly from 
the fornix, present a most striking appearance, and form one of 
the characteristic features of the disease. If the granulations be 
separated with a probe small erosions will be found lying between 
them, as well as minute yellow granules, which resemble those 
seen in tuberculosis of the conjunctiva. The bulbar conjunctiva 
is injected and often oedematous. The cornea is unaffected and 
the disease is almost always confined to one eye. Shortly after 
the ocular symptoms manifest themselves, although in a few cases 
preceding them the preauricular and parotid glands and at times 
the submaxillary and retromaxillary glands of the same side as the 
affected eye become swollen and indurated, and not rarely break 
down and suppurate. The general system always shows signs of 
depression, and there is some fever throughout the course of the 
affection; its onset may be inaugurated by a distinct chill. The 
disease is essentially chronic, both ocular and granular symptoms 
persisting and resisting treatment for weeks and months, though if 
left to itself it will undergo spontaneous cure without leaving scars 
in the conjunctiva. But little pain is experienced, either from the 
swollen lids or the enlarged glands. The disease is non-contagious. 

The symptoms of the disease are so striking that it cannot readily 
be confused with any other form of conjunctivitis, except perhaps 
tuberculous conjunctivitis. It simulates this latter disease very 
closely, and though the simultaneous involvement of the glandular 
system, and the peculiar pedunculated character of the granula- 
tions in some cases, and the rather characteristic erosions which 
occur between the granulations, will usually enable the diagnosis 
to be made from tuberculous conjunctivitis without any great dif- 
ficulty, yet in other cases the result of histological examinations 
and of experimental inoculations will have to be obtained to make 
the differentiation absolute. Though bearing a certain resemblance 
to trachoma, it can easily be differentiated from that form of con- 
junctivitis by the more diffuse character of the infiltration, the length 
of the granules, the non-affection of the cornea, and the involve- 
ment of the glandular system. 
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Although the small number of cases which have been thus far 
recorded renders any conclusions regarding the nature of this 
peculiar form of conjunctivitis of no great value, it is of interest 
to note that from the analysis of the twenty-three hitherto reported 
cases, Verhoeff and Derby found that the disease has thus far been 
observed only in the temperate zone and in climates not differing 
to any marked extent; that autumn seems to present the most 
favorable conditions for its development; that the sexes are affected 
equally often; that the age limits range from two to fifty-nine years; 
that the right eye was affected twice as often as the left. 

The origin of the affection is still unknown. Parinaud thought 
that it originated from decayed animal matter and termed it “infec- 
tive conjunctivitis,” but as this observation was based solely upon 
the coincidence of the disease originating in some of the cases 
observed by him in subjects who were more or less exposed to 
infection of such a source, and though a possibility of infection 
under similar conditions has been reported by others, yet the bac- 
teriological proof of this, though carefully and repeatedly searched 
for, has not been found. Gifford, who has reported five cases of 
the affection and has recently written me that he has seen four or 
five additional, does not believe that Parinaud’s grounds for his- 
belief are sufficient; and Chaillous, while he admits the probability 
of the infective nature of the process, suggests that the variations 
which are observed in the localization of the affection, in the vege- 
tations and erosions, and in the reactions of the lymphatic system, 
indicate the action of varied infective agencies. Verhoeff and 
Derby, who have made a most careful bacteriological and histo- 
logical examination of their case, and who have studied the liter- 
ature of the affection with particular care to the elucidation of this 
point, conclude that the theory of animal origin is grounded upon 
insufficient evidence, and that the agent which produces the local 
lesion is non-pyogenic, and that suppuration, if it does occur, is 
probably due to secondary infection. They regard Parinaud’s 
suggestion of foot-and-mouth disease as the source of the infection 
as purely hypothetical, although they mention as a rather striking 
fact that Parinaud’s conjunctivitis has been reported only in France 
and America, countries in which foot-and-mouth disease is es 
cially prevalent. They state that, moreover, five of the American 
cases occurred in cattle-raising sections, and one in Boston, a sea- 
port from which cattle are exported in great numbers. The case 
reported by them gave no history of animal contact, but foot-and- 
mouth disease had recently made its appearance for the first time 
in years in the vicinity of the town in which the patient lived. 

The pathological anatomy of the affection is also still in doubt. 
Gifford believes that the infection starts with the formation of small 
abscesses in or below the conjunctiva; that these abscesses break, 
a profuse discharge follows, and the granulations develop from 
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the edges of some of the ulcerations left by the abscesses. Verhoeff 
and Derby deny this, and believe that the primary lesion in this 
form of conjunctivitis is superficial, being confined almost exclu- 
sively to the subconjunctival tissue, and consists essentially in cell 
necrosis, followed by proliferation of connective tissue. 

Treatment consists in antiseptic lotions and cauterization with 
silver or copper. When the granulations are large excision may be 
practised, and when the disease is very chronic and the swelling of 
the lids extreme and resistant, searing with the actual cautery may 
be necessitated. Alterative ointments should be applied to the 
affected glands, and if suppuration threatens, hot compresses, 
followed by incision and drainage.’ 

In the discussion following the reading of the paper the author 
stated that last winter he had had an opportunity of seeing a 
case of the disease, occurring in the practice of another oculist. 
This case was also that of a physician whose right eye became 
affected in a manner typical of the form of conjunctivitis under 
discussion. ‘The swelling of the lids and the development of the 
polypoid granulation were, however, excessive, and the cornea 
became ulcerated, probably as a result of mechanical irritation. 
: The course of the case was exceedingly chronic, as he understood 
that even now, a year after the initial symptoms had appeared, 
the granulations were still present. 

He thought it of interest to note, in connection with the patho- 
genesis of Parinaud’s conjunctivitis, that this case occurred. in a 
physician who was a rectal specialist, that the first case occurred 
in a surgeon in hospital practice in Porto Rico, where the sanitary 
arrangements were most imperfect, and that the father of the child 
presented by Dr. Thomson was employed in handling fertilizer. 
Although bacteriological studies have failed to isolate the germ of 
this disease, he thought that the glandular involvement and the 
symptoms of general systemic depression all pointed to its being 
an infective process. He thought that the more frequent involve- 
ment of the right eye indicated that the toxic substance originating 
the inflammation was probably carried to the eye by the hand, and 
that, although bacteriological proof was wanting, he believed the 
coincidence of a possible source of animal infection to be present 
in too many cases, not to admit the probability of the disease being, 
as Parinaud first stated, originated in that way. 


1? Since the reading of this paper, the report of an additional case of Parinaud’s conjunctivitis 
has appeared in the Ophthalmic Review, October, 1904, by Stirling and McCrae. Pure cultures 
of bacillus resembling Klebs-Loeffler bacillus were found, which led the authors to conclude 
that they were dealing with either a virulent form of bacillus xerosis or one less toxic than 
ordinary bacillus diphtheriez. 
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ASTUDY OF SIMULTANEOUS CONTRAST COLOR IMAGES. 


By Cuarzes A. Outver, A.M., M.D., 


OF PHILADELPHIA, PENNA., U. 8. A. 


In December of 1901, while spending a number of most interest- 
ing and instructive evenings with Dr. S. Weir Mitchell, of this city, 
he called my attention to some curious visual phenomena which he 
had observed while gazing at some of the cascades in Japan; these 
phenomena consisted of a series of isolated, foam-like, and rapidly 
descending masses, showing a color display of brilliantly tinted 
lines, which fell and broke at corresponding depths with all the glow 
of prismatic scintillations. 

We having determined from his individual knowledge that the 
conditions of the direct and the indirect natural illumination under 
which he had made his observations did not differ with the character 
of the light, except as to the degree of vividity and the peculiarities 
of color change, and, I being informed of the exact state of his rather 
rare form of antimetropia, opportunity was thus offered me to devise 
on these premises a number of apparatuses with which we experi- 
mented. Our results being so interesting, we repeated the studies 
_in divers ways upon a number of scientific friends and acquaint- 
ances. 

Through the kindness of a well-known firm of opticians in this 
city, a number of specially formed contrivances were constructed, 
which opened a new field of curious and unexpected results. 

The experiments, which were conducted upon educated and 
observing men and women who possessed either normal uncorrected 
vision or normally corrected vision, all were made under similar 
though not identical conditions, which were noted in each instance. 
Nothing was suggested in any way to the subject, and everyone was 
allowed to express his sensations in his own way, by speech, writing, 
or drawing. Everything was voluntarily obtained; one eye was 
experimented upon at a time; the distance chosen for the testing was 
that which practically represented infinity; the apparatus employed 
was always placed in as near a true position for normal color reflec- 
tion as was possible, and the time of day and the character-and con- 
dition of the illuminants were considered in every case. All relevant 
facts were noted. 

In two years from the time of the inception of the plan more than 
1000 experiments were conducted upon some 600 subjects. Most of 
the trials were made by using rapidly moving bands of black and 
white. Control tests were made upon a number of subjects possess- 


1 Read before the Section on Ophthalmology of the College of Physicians of Philadelphia. 
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ing known degrees, both of congenital and acquired subnormal color 
perception. 

After the performance of all of these experiments, methodical 
search was made throughout a large number of articles, monographs, 
and books upon the physiology of color, in order to find whether 
subjective contrast colors had ever been evolved in the same manner 
as that in which it had now been accomplished, and whether similar 
reasons had been deduced for the appearance of the phenomena. 

With the exception of Francis Hopkinson’s “Optical Problem 
Proposed to Mr. Rittenhouse and Solved by Him” in this city in the 
year 1785; Moigno’s remarkably interesting and similar experi- 
ments; the unexplained results of the evolution of color fringes in 
Pear’s (Barrett’s) top of graded black and white concentric bands, 
and Bidwell’s color phenomena, and the crude notes of such results 
in some of the ophthalmic text-books, several special monographs 
and journal articles, and the most interesting paper of Rivers “On 
Erythropsia,” nothing was found which could be considered as more 
than explanatory of some pet theory or a conclusion drawn from 
doubtful premises. 

The data obtained are summarized in the following state- 
ments: 

1. Simultaneous color contrasts may be obtained through healthy 
visual apparatuses by the sudden repetition of imperfectly perceived 
areas of white. 


2. The first contrasts noticed from fixed forms of white on black 
consist in constantly changing and irregularly grouped areas of 


uncertain “salmon reds,” which assume varying tints dependent 
upon the shape, the degree of movement, and the relative sizes of the 
moving objects. 

3. The secondary contrasts are fully complementary in values to 
the primary subjective “ reddish” colorations, and consist of evanes- 
cent green borders, flecks, and bands, which appear alongside of the 
white objects, in front of the red subjectivisms, and on deeper and 
apparently farther-removed planes of vision. 

4. When the objective “whites and blacks” are more ephemerally 
perceived, both the “red” and “ green” subjectives appear simulta- 
neously in connective bands, stripes, arrows, wedges, and all manner 
of anomalous forms, dependent upon the shape of the objects 
exposed, the rapidity of their movements, and the character of the 
individual visual apparatus. 

5. All of these subjective manifestations are preceded by a brief 
impression of grayish or smoky areas, varying in intensity and momen- 
tarily projected and depressed. 

6. In many cases, after and even during the appearance of the 
green-red complements, numerous blue-yellow tints appear in 
definite complementary relationships, some especially in the periph- 
eral portions of the field. 
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7. Many of the higher-grade observers reported a number of the 
secondary and even tertiary color combinations which were usually 
seen as fleeting spots and stripes, these results obtained in addition 
to the phenomena of the ordinary color fatigue compressions. 

8. Cases of subnormal color perception reduced in the ordinarily 
understood recognition of green, failed to evolve any properly tinted 
“green,” as was shown by having these subjects select the tints they 
had seen from carefully chosen color-test wools. Neither did these 
cases obtain subjective expressions of the complement “red.” 

9. Cases of subnormal color perception lowered beyond that of 
the ordinary recognition of green and red, invariably reported 
“misty appearances,” “grayish clouds,” etc., followed by blue- 
yellow complements, but never noted any “green” and “red.” 


OBSERVATIONS OF A CASE OF BITEMPORAL HEMIAN- 
OPSIA WITH SOME UNUSUAL CHANGES IN 
THE VISUAL FIELDS." 


By Criarence A. Veasey, M.D., 
OF PHILADELPHIA, 


OPHTHALMIC SURGEON TO THE METHODIST EPISCOPAL HOSPITAL; ASSISTANT OPHTHALMIC SUR- 
GEON AND CHIEF OF CLINIC TO THE JEFFERSON MEDICAL COLLEGE HOSPITAL, ETC. 


Tue following case of bitemporal hemianopsia has seemed to 
the writer to present some unusual features of sufficient interest 
to merit its isolated report. 

G. P. S., a married travelling salesman, aged thirty-four years, 
consulted me first on May 27, 1903, and presented the following 
history: His general health had always been excellent, and his 
appearance so indicated, as he was about six feet in height and 
weighed about 170 pounds. There was no history of any ocular trouble 
in his family, and though he began to wear glasses at sixteen years of 
age, for a low compound hyperopic astigmatism, his eyes had given 
him no trouble except the headaches which the glasses had cor- 
rected. Early in January, or six months before I first saw him, 
there had gradually appeared a “fogginess” of the temporal half 
of each field of vision, which he thinks was noticeable in the right 
eye before it was observed in the left. He placed himself under the 
care of a homceopathic oculist, who gave him as much as 50 grains 
of iodide of potassium three times a day, and this dose he had been 
taking for some months. Specific history was denied, and there 
were no other symptoms to cause its presence to be suspected. The 
urinary and blood examinations were negative. 


1 Read at the Fortieth Annual Meeting of the American Ophthalmological Society, July, 1904. 
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Ophthalmoscopically, all the fundus details were normal, and 
have continued so to the present time. There is no blurring of the 
disk edges nor pallor of the nerve heads in any part. The fields of 
vision taken at the time of my first examination (May 27, 1903) 
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showed bitemporal hemianopsia, with the light sense still preserved 
in the hemianopic halves (Fig. 1). The dividing line was ver- 
tical in the right eye and passed directly through the fixation 
point, the patient stating that the round ivory disk in the centre 
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of the perimetric arc appeared as a semicircle. In the left eye the 
dividing line was inclined slightly to the right in the upper portion, 
and the fixation point was included in the preserved half of the 
field. Vision equalled 6/30, eccentrically, in the right and 6/15 in 
the left eye, but with both eyes 6/7.5 could be read slowly. 
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The visual fields, taken at frequent intervals, continued in prac- 
tically the same condition until June 19th, a period of a little more 
than three weeks. On this date there was absolute hemianopsia 
in the right eye, the dividing line passing slightly to the right of 
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the fixation point, the light sense being still preserved in the left. 
On June 22d the light sense had returned in the former blind portion 
of the right eye, and the dividing line passed nearly 5 degrees to the 
right of the fixation point, affording normal visual acuity. In the 


RIOHT 
Bitemporal hemianopsia. Only a quadrant of the visual field remains in the right, the light sense being completely 
restored in the left. Beginning scotomatous area in the left. 


left eye the light sense was preserved only in the outer half of the 
temporal field (Fig. 2). During inhalation of amyl nitrite the 
fields cleared greatly, the patient being able to count fingers, dis- 
tinguish objects (lead-pencil, bottle, hand, etc.) in the portion of 
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the fields in which the light sense was preserved, though the “foggi- 
ness” remained. On July 11th the temporal field of the right eye 
was absolutely hemianopic, the fixation point now being in the 
blind field, and in the left the light field was still preserved. 
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Bitemporal hemianopsia. 


On August 8th there was found a very great change. In the 
right eye only the upper inner quadrant of the field was preserved, 
the remainder having lost all visual sense, and the dividing line 
passed about 2 degrees to the left of the medianline and fixation point. 
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In the left eye light perception“was still’preserved in the outer field, 
but the dividing line now passed about 10 degrees to the left of 
the fixation point, and beyond this was an area 3 degrees wide in 
which form and color could be distinguished, though hazy; in 
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preserved. Scotomatous area quite large. 


other words, the area was relatively scotomatous (Fig. 3). Vision 
in the right eye now equalled 3/100 eccentrically; in the left 6/6. 

On October 10th the lower quadrant of the right field that had 
been lost at the time of the last examination was entirely restored. 
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The dividing line passed through the fixation point and vision 
equalled 6/22.3, slightly eccentrically. Vision in the temporal half 
remained totally abolished. ‘The field of the left eye showed form 
perception in a larger area than before, light perception being still 
preserved in the outer half (Fig. 4). Since this time, a period of 
nine months, there has been but little variation in the character of 
the fields at any examination. At the present time about the only 
change from the examination just described is that the relative 
scotoma in the left eye is slightly larger, meaning restored vision 
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Skiagraph of brain showing shadow in region of chiasm. The half-tone reproduction does 
not show the shadows of the anterior choroid processes, though the latterare very distinct in the 
print and negative. 


in a larger portion of the former blind field. The light sense is still 
present in the left, but lost in the right temporal field (Fig. 5). The 
vision in the right eye is 6/12, eccentrically, and in the left 6/6. 

A skiagraphic examination of the brain of this patient shows a 
distinct shadow in the region of the chiasm. In presenting this 
skiagraph I fully realize the skepticism regarding skiagraphy of 
cerebral lesions, even when of large size, and the method has cer- 
tainly proved of very little value thus far, except in furnishing 
corroborative evidence in those cases in which the diagnosis and 
the location had been previously determined by other means. In 
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the skiagraph (Fig. 6) herewith presented, however, it is possible, 
if it be held about a metre distant from the eyes, and in such a posi- 
tion that the light will be reflected from its surface, to observe dis- 
tinctly a shadow in the area indicated by the arrows, and concerning 
which the skiagrapher, Dr. G. E. Pfahler, of Philadelphia, who has 
had a large experience in this line of work, writes as follows: 

“The x-ray examination of the head of Mr. G. P. S., made January 
23, 1904, shows a small and rather faint shadow, which is denser 
than the surrounding brain tissue, lying five-eighths of an inch 
above the floor of the sella turcica. “'This shadow is one-half inch 
in length and three-eighths of an inch in height. A tumor of this 
size lying at the middle of the brain could not be expected to cast 
a more dense shadow than that which is obtained in this skiagraph. 
The detail is always a little more clearly shown in the negative 
than in the print. 

“In addition to the above, the anterior clinoid processes are 
about twice the length of the shadows obtained in any other head 
that I have examined.” 

In: the line of treatment the patient has received almost every- 
thing that suggests itself in this class of cases. Mercurial inunc- 
tions, large doses of potassium iodide, pilocarpine sweats, salicylate 
of sodium, and thyroid extract have all been tried, but without 
appreciable effect. 

As to the etiology, there is probably a small tumor in front of 
the chiasm, of a more or less vascular nature, that changes its size 
and thereby the amount of pressure from time to time, thus pro- 
ducing the alterations of the visual fields as described, the pressure 
not being sufficient to produce atrophic changes in the nerve heads. 
There is no history, nor any indication, of syphilis, and hysteria 
can be absolutely eliminated. Whether the lesion is an aneurysm 
of an anomalous artery, as in the case of Weir Mitchell and Der- 
cum, or a solid vascular tumor, it is impossible to say; but it has 
been observed frequently during the treatment of the case that the 
fields were always worse in damp, cloudy weather, though the patient — 
is only vaguely rheumatic, and he himself has frequently remarked 
that the fogginess seemed to be less dense when he was under the 
influence of antirheumatic remedies. 
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TYPHOIDAL INSANITY IN CHILDHOOD, WITH SOME 
NOTES AS TO ITS CHARACTER AND PROGNOSIS.' 


By Davin L. Epsatu, M.D., 


OF PHILADELPHIA. 


Ir one wishes to base his prognosis in typhoidal insanity upon 
the views expressed by authorities, a glance at the writings of 
various medical clinicians and alienists is sufficient to show the 
confusing choice that is offered. As a rule medical clinicians 
look for a favorable outcome and extremely few admit that the 
mental derangement is likely to persist in as many as 20 per cent. 
of the cases. Alienists, on the contrary, state in most instances that 
a noteworthy percentage of cases remains insane. While a very 
small number of alienists consider that as few as 10 per cent. do not 
recover, figures approaching 33 per cent. are much more commonly 
given, and at the extreme of unfavorable prognoses one finds the 
opinion of so distinguished an authority as Clouston, who makes 
the startling statement that this form of mental disorder is rarely 
recovered from. 

This diversity of opinion is found in regard to typhoidal insanity 
in children as well as in adults. Osler, for example, says emphati- 
cally in this connection that except for hemiplegia one need have no 
‘ worry about the outcome of the post-infectious cerebral disturb- 
ances of childhood, since the subjects all recover. Holt refers to the 
condition only casually; Rotch, I think, not at all. Disquieting 
views are, however, expressed by a number of alienists who have 
specially discussed this question, and after reading such articles as 
that of Reddon there seems even to be a grain of truth in the saying 
of the French folk that a child that has typhoid fever either dies or 
becomes idiotic (Deroy). One very important explanation of these 
differences in opinion may readily be found. Medical clinicians, 
particularly medical consultants, see chiefly those cases that are of 
mild form and soon recover. Severe cases, or those that do not 
quickly improve, are generally seen from the beginning by alienists 
or fall into their hands after a short time. It is difficult, therefore, 
for either of these classes of practitioners to form a correct opinion 
of the course of the cases. One would anticipate that the truth 
lies at some point between the two extreme views, and probably 
nearer that of the general practitioner than that of the alienist, for 
the former has greater opportunity of seeing, at least temporarily, 
cases of varied severity. 

I have made an attempt to determine by a search of the literature 
what the outcome of typhoidal insanity is likely to be when the 


' Read by invitation at the meeting of the Medico-Chirurgical Faculty, Baltimore, May 20, 
1904. 
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condition occurs in children, what influence the nature of the mental 
disturbance should have on the prognosis (a point that is naturally 
of much importance but that has been largely neglected by sys- 
tematic writers on children’s diseases), and the influence of heredity 
on the incidence and the outcome. I have also attempted to get a 
. general idea as to the frequency of the condition and as to some 
minor points, such as age and sex. In making these statistics I have 
not attempted to collect all the cases on record, as I can see no use- 
fulness in such a plan in this instance. I have simply gathered 
together a group of cases large enough to be probably somewhat 
representative, and have tried to collect cases from varied sources, 
that is, cases reported by general clinicians and pediatrists as well 
as by alienists. The classification that I have used has been made 
as simple as possible, including only mania, melancholia, dementia, 
ehronic paranoia, and a group of simple deliriums of convalescence, 
these latter cases showing marked though only temporary delusions 
or hallucinations with no other psychic disorder. ‘The grouping of 
the individual cases has in many instances been very difficult, 
partly because it has been done by a medical clinician whose know]l- 
edge of questions in alienism is crude, partly because of the general 
disorder that has existed among alienists for years past in regard 
to the classification of insanities, and most largely because many 
of the cases were found mentioned only very casually by those 
reporting them, and some cases have necessarily been taken from 
abstracts. In a considerable number of instances the same. cases 
have been found briefly mentioned a number of times by the 
observers or their students, and the classification of these cases has 
been determined by combining the facts given in various places. 
On the whole I trust that the grouping is fairly correct, and I think 
any errors would have little influence upon the conclusions that I 
shall draw. 

The points that are brought out by the study of these cases are, 
in some instances, very striking and important. They are chiefly 
the following: In the first place it was exceedingly easy to find 
over 80 cases mentioned in the literature, though in many instances 
the search for the original source of these cases was difficult. The 
readiness, however, with which cases may be found in the literature, 
together with the fact that I have learned in casual conversation 
with a considerable number of practitioners that they have seen 
cases of this condition, convinces me that the statement commonly 
made by modern alienists that typhoidal insanity in childhood is 
not rare, is more nearly correct than the statement made by a large 
proportion of medical clinicians or pediatrists when these latter 
mention the condition at all. I have seen two cases in children in 
which there was distinct insanity, one of which I shall describe in 
detail later; and at a meeting of the Philadelphia Pediatric Society, 
when an abstract of this paper was read, there were present five 
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persons in general practice who had seen from one to three cases. 
There can be no doubt, I think, that while it is uncommon it is not 
extremely rare. 

The figures that I have obtained as to the nature of the insanity 
are very striking and in some ways unexpected. They show 36 
manias, 26 dementias, 6 melancholias, 14 instances of delirium of 
convalescence with simple delusions or hallucinations, 1 chronic 
paronoia. As I said, the cases have been difficult to group. I may, 
for example, have put a certain number of almost pure melancholias 
among the manias or dementias, for I included cases under mania 
whenever the reports showed a distinct tendency to violence or to ex- 
citement of a form that was not dependent merely upon the fear- 
ful delusions of melancholia, even when this tendency was but brief. 
I classed as dementia those cases in which the chief symptoms were 
stupidity and loss of intellectual acquirements. ‘These cases, of 
course, sometimes showed a tendency to violence and more or less 
severe excitement. Some of them were of mild form and apparently 
of brief duration, and I doubt whether more detailed descriptions 
would have permitted of classifying all of them as actual dementias 
or as anything more than a mere temporary stupidity of marked 
degree dependent upon exhaustion. I have, however, as far as 
possible excluded cases in which there was no evidence of actual 
mental derangement. I may have included under this group too 
- many of the milder and briefer cases, but exclusion of them would 
have made the already very unfavorable figures as to the outcome 
of dementia still more strikingly unfavorable. 

The small figure for melancholia, only 6 cases being so classed, 
is certainly not representative and does not give a clear idea of the 
conditions that one actually meets. A large proportion of the cases 
of mania show a very pronounced element of melancholia, but 
when there was any maniacal tendency I have grouped them under 
mania. 

The figures concerning the outcome of cases are as follows: 
Excluding the simple deliriums of convalescence, all of which 
recovered and which are clearly of a type that may be separated 
from the other cases, there was a total of 69 cases. Of these 43, or 
62.3 per cent., recovered; 23, or 33.33 per cent., remained insane; 
3, or 4.34 per cent., died. Of the manias, 29 recovered, 2 died, and 
in 5 insanity persisted; that is, 5.55 per cent. died; 13.89 per cent. 
remained insane. Of the dementias, 9 recovered, 1 died (during the 
acuteness of the attack, but apparently from erysipelas), and 16 
remained demented; in other words, 3.8 per cent. died and 61.61 
per cent. were persistently demented. Of the 6 melancholias, 5 
recovered and 1 remained subject to severe melancholia after many 
years; that is, in 16.66 per cent. the condition persisted. ‘The 
figures for melancholia are, of course, too small to represent the 
facts properly. 
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So far as these figures may be followed, then, they apparently 
demonstrate two important points. The first is that the percentage 
of cases in which insanity persisted is much nearer to the figures 
given by many alienists than it is to the statements of most medical 
clinicians or pediatrists. ‘These statistics, therefore, throw a rather 
gloomy light upon the outcome. The most striking point, however, 
and the one that seems to me most important, is the influence of 
the character of the insanity upon the outcome. This will not sur- 
prise anyone at all acquainted with questions in alienism, but it is 
a point that is little if at all referred to in this connection by anyone 
but alienists. Dementias are, as might naturally be expected, of 
far graver prognosis when of marked degree than are the other 
forms of insanity. ‘The simple delusions and hallucinations without 
other mental disturbance seem practically always to get well. 

After mentioning these figures I would, however, at once state 
that I do not consider that they can be wholly believed and accepted 
as representative of actual conditions. In the first place it is per- 
fectly evident that the more marked cases of this condition are 
likely to be reported, while the milder cases are not, both because 
the milder cases make less striking reports and“ because they are 
often overlooked. Also, the figures that I have given have neces- 
sarily been more largely drawn from the experience of alienists 
than from that of general clinicians, since it has been impossible to 
avoid this entirely. I believe that the condition is much more com- 
mon than the number of cases I have collected would indicate, and 
I believe, also, that it is frequently overlooked, and that the cases 
that are overlooked or not reported are chiefly the milder ones. 
Hence, I believe the prognosis is much better than these figures 
would indicate. On the other hand, the fact that a considerable 
number of cases in which the insanity persists could readily be 
found in the literature shows, to my mind, quite clearly that the 
condition is one of greater gravity than is commonly believed or 
is taught by others than alienists; and I am sure that the figures 
also show, as is wholly to be expected, that the form of insanity is of 
great importance in establishing a prognosis. 

As to the influence of heredity, I have not followed this point 
out in all the cases, for important as it is, the question of heredity 
is so infrequently mentioned by either medical clinicians or alienists 
that I am convinced that any figures obtained from the entire 
series of cases would not represent facts. ‘The figures that I have 
obtained, however, are surprising. One would naturally expect 
to find heredity frequently influential in producing this condition, 
and particularly in causing its persistence. So far as I have gone 
I have found among the manias the question of heredity mentioned 
nine times; in each instance, it happens, in cases that recovered. 
Five of these had good family histories, in two instances a number 
of children of the same generation had died of convulsions, in two 
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there was alcoholism in the parents. Among the dementias I have 
found seven instances in which heredity was mentioned. All these 
cases, it happens, persisted. In 5 cases the family history was wholly 
good, in 1 several brothers and sisters had died early of convulsions; 
in one the father was a man of general bad character. Of four 
instances among the melancholias in which there was mention of 
heredity three showed good family histories and one a history of 
young brothers and sisters dying of convulsions. The 1 case of 
paranoia showed a bad family history which included insanity, but 
in no other instance among the twenty that I have mentioned was 
there any note of insanity in the family; and, as was stated, the 
family history in thirteen out of twenty instances was entirely good. 
The surprising point is to find so little mention of insanity or other 
severe nervous conditions in the family and to find an almost entire 
lack of indication that heredity has any influence in causing per- 
sistence of the mental disorder. One can hardly believe that if this 
point had been accurately investigated by all those who observed 
the cases there would have been such a result in a collective study. 
The possible dreadful influence of a family tendency is shown by 
the observation of Morel who saw 8 cases in the children of one 
family, and 5 of these cases were persistent. Unfortunately, he does 
not give the mental history of the progenitors. 

The important points, then, that are brought out by my study of 
the literature are that in an appreciable number of cases the insanity 
persists; that mania is but little more common than dementia, 
while melancholia is much less common, and that a very marked 
proportion of the dementias do not get well. Dementias following 
typhoid fever must be much more common in ‘childhood than in 
adults; this is considered to be the case by a number of writers upon 
this subject. 

I need make but brief reference to the questions of age, sex, and 
the period at which the insanity developed. The facts concerning 
the ages of the patients are those of chief interest. I have divided 
them into three groups as follows: So far as I have notes of the ages 
there were from two and one-half to five years of age 14 cases; from 
six to ten years of age there were 26 cases; from eleven to fifteen 
years of age there were 27 cases. ‘The number that occurred in the 
first few years of life is striking and especially noteworthy, as is also 
the fact that practically the same number occurred between six and 
ten years as between ten and fifteen years. It is repeatedly stated 
in the literature concerning this question that mental derangements 
are much more common in the late years of childhood than earlier. 
This is not borne out by these figures. As to sex there is nothing 
of great importance. The notes that I have concerning this point 
show thirty-nine boys and twenty-five girls; the only fact of interest 
being that I find in my notes under mania three times as many boys 
as girls, the boys numbering twenty-one the girls seven. This differ- 
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ence may be largely due to chance. As to the time of occurrence 
of the insanity in relation to the attack of typhoid fever I have notes 
on this point in 65 cases. In 54 of these the symptoms of mental 
derangement are said to have arisen in convalescence; in 11 during 
the course of the disease. I lay no weight upon these figures. In 
some of the cases the description of the course as given by the 
author shows that distinct symptoms of insanity arose in the course 
of the disease, and yet the period of the development of the insanity 
is put down as convalescence. I am convinced that a larger propor- 
‘ tion of cases of infectious insanities than is usually stated show 
distinct evidence of actual insanity before convalescence begins. 
This is largely a question of the care with which the cases have been 
previously observed. Delirium is so common that very often rela- 
tively little attention is paid to its character, and yet the character 
of the delirium is frequently sufficient warning of the probable 
appearance of a definite psychosis or of its actual presence. I have, 
in all, seen 8 cases of typhoidal insanity. In one case, which was 
one of dementia in an adult, it was I think impossible to make out 
during the course of the disease that there was any other mental 
disturbance than profound hebetude. In 6 other cases, however, 
there were present during the late course of the disease either per- 
sistent and well-marked delusions, usually of persecution, or a 
profoundly melancholic condition; and while in several instances 
marked symptoms of an actual psychosis did not develop until 
convalescence was well established, a distinct psychosis was thought 
to be present in all these cases before convalescence began. ‘The 
eighth case was a rapidly fatal instance of Bell’s mania that occurred 
during the course of a very mild typhoid fever. 

It is almost impossible to make any satisfactory statement as 
to the actual frequency of typhoidal insanity in childhood. Deroy 
says that it occurs about once in 200 cases. I am unable to deter- 
mine how he reaches this conclusion, as the literature I have gone 
over does not permit of a well-founded decision upon this point. 
It would be interesting to determine the frequency of the condition 
in childhood as compared with adult life, but this also is a very 
difficult point to settle. On the whole, judging from individual 
expressions of general clinicians and alienists, one gains the impres- 
sion that it is little if at all less common in children than in adults. 

As is the case with other forms of insanity, it is very often much 
more difficult to determine with children that typhoidal insanity 
is present and when it began than it is with adults. One reason 
for this is, of course, the difficulty of gaining the confidence of chil- 
dren, particularly when they are quite young, and of persuading 
them to talk freely. Another difficulty is that most children have 
less self-control than adults, and it is more difficult to determine to 
what extent any loss of self-control is pathological. Furthermore, 
many young children are extremely imaginative without being in 
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the least insane, and they may have well-formed and persistent 
delusions and hallucinations as a result of long-continued exercise 
of their imaginations; and yet their curious ideas, which are some- 
times very disturbing, practically always disappear spontaneously 
without being accompanied or followed by a trace of actual mental 
disorder. With an imaginative child, therefore, it is somewhat 
difficult, particularly when such a child is convalescing from a 
grave disease, to determine the importance of delusions and hallu- 
cinations; and such conditions, therefore, when entirely unaccom- 
panied by other mental disturbance belong in a separate class in 
childhood even more distinctively than they do in adult life. It is 
also at times difficult to determine whether a child has actual 
melancholia, especially if it is in a hospital, or whether any severe 
mental depression present is due to marked homesickness, to long- 
ing for food, or to other causes of emotional disturbance that would 
be much less active in adults. I make these observations in order 
to dwell with some emphasis upon the fact that certain conditions 
that are not distinctly pathological are even more difficult to dis- 
tinguish from actual mental disorder in childhood than in adult 
life. Most practitioners I think neglect early consideration of the 
possible presence of mental disorder in a child and attribute the 
conditions present to mere peevishness, homesickness, hunger, or 
ill temper, unless the symptoms become so severe that it is easy 
-to see that the child is not sane. ‘This is a matter of real impor- 
tance, because it is, of course, in the early stages of these mental 
derangements, particularly when they are not toxic but nutritional 
in origin, that treatrnent can be most successfully instituted and the 
services of an alienist should be secured at that time, I have 
recently in two cases seen post-infectious insanity in childhood that 
was clearly marked, and soon indeed became perfectly evident, but 
that had been overlooked by the attendants and the child’s mental 
state had been attributed to peevishness and ill temper. At the 
time I saw these children it would have been more proper to have 
called in an alienist. 

I will mention but a few facts concerning the character of the 
mental disturbance in these cases and then describe briefly a case 
of my own seen some years ago; and, at somewhat greater length, 
a more recent case. Those who wish a systematic description of 
the condition may find it in the works of alienists such as Moreau 
de Tours or Emminghaus or in one of the several French theses 
referring to this subject, for example, those of Deroy, Dieuzaide, 
and Reddon. The conditions observed are not very different from 
those in other post-infectious insanities in adults or children. 

The commonest form of insanity in these cases as shown by my 
figures is mania. ‘There is in most of the manias a very pronounced 
element of melancholia, but this is interrupted by brief or longer 
periods of maniacal violence or excitement in which the children 
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tend to resist any attempt to control them, often cut, tear, or break 
any objects at hand, sometimes do deliberate violence to those near 
them, and at times are in a state of great exaltation. In some of 
the cases the melancholic element is entirely absent and there is a 
pure mania of exaltation, sometimes associated with a tendency to 
violence, sometimes not. ‘These cases are, however, much less 
common than those with a decided element of depression. In a 
large proportion of the manias, and in most of the melancholias, 
there is a very pronounced degree of the confusional state that is so 
common in all post-infectious mental disorders in both adults and 
children. ‘The children grow confused as to persons, place, time, 
etc., and this element often becomes so marked as to approach 
actual dementia. The lines distinguishing mania, melancholia, 
and dementia are indeed often extremely difficult to draw, par- 
ticularly from the descriptions given in reporting cases. ‘The 
dementias show marked weakness of intellect rather than confusion, 
and are frequently dirty in their habits. The melancholias that 
show no tendency to maniacal outbreaks are few in number as is 
indicated by the figures that have already been given. In these 
cases, as well as in those that show maniacal symptoms, there is 
usually the appearance of profound unhappiness, often delusions 
of persecution, or extreme oversensitiveness, frequently loud and 
persistent complaints of unhappiness or of ill treatment, with at 
times fearful delusions and hallucinations. 

As examples of the deliriums of convalescence I may mention the 
case of Thoré in which the child had a delusion for sometime that 
both legs had been cut off; another case (Hanot) in which the child 
had a delusion that he had two watches, one gold and one silver; 
another child (Simon) had a delusion that a coach and four was 
waiting for him outside the house. ‘The delusions are most 
commonly delusions of grandeur; the hallucinations are often 
terrifying. 

As an example of a simple acute dementia I will mention a case of 
my own that occurred six years ago in my service at St. Christopher’s 
Hospital, ina boy four years old. I am not absolutely certain that 
the child had typhoid fever, but he had a long febrile attack for 
which I could find no other cause, and he gave a Widal reaction. 
‘The attack was not very severe, but during convalescence the child 
was stupid, exercised no control over his urine or feces, and paid 
practically no attention to anybody or anything about the ward. 
It was necessary to urge him to eat. When he was sitting up or was 
allowed to go about the ward he made no effort to amuse himself 
in any way and showed no interest in the other children or, so far 
as could be determined, in anything. He had no appearance of 
melancholia. He seemed to have lost memory, speech, and most 
of the other intellectual acquirements of a child of that age. This 
condition persisted for nearly seven weeks after convalescence had 
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afterward was discharged almost entirely well. So far as we could 
learn he ultimately became perfectly normal. 

A case that is a very representative example of the commonest 
form of typhoidal mental disturbance in childhood, that in which 
there is a mixture of mental confusion, melancholia, and occasional 
maniacal outbreaks, was observed in my service at the Episcopal 
Hospital last spring. The child, who was a girl nine years of age, 
was admitted on the 9th of March to the children’s ward, and 
during the course of the fever was under the care of Dr. D. J. Milton 
Miller. Her family history included a number of instances of 
phthisis in members of the mother’s family. There was a history 
of nervous disturbance in the mother; she had for years been sub- 
ject to periods of marked depression which had never been con- 
sidered insanity but which, from the husband’s description, were 
probably mild melancholia. One sister of the patient had died of 
phthisis. The family history was otherwise negative. ‘The child’s 
previous personal history included whooping-cough, mumps, and 
diphtheria. She had when admitted characteristic signs of typhoid 
fever and passed through a very severe attack. From the early part 
of the attack throughout the whole illness she had marked nervous 
symptoms; she was at first extremely apathetic and moaned a great 
deal, and afterward developed so much irritability, rigidity, and 
- other signs suggesting meningitis that lumbar puncture was twice 
- done but no fluid was secured either time. When I went on duty 
on April 1, 1904, Dr. Miller directed my attention to the very marked 
nervous symptoms that the child exhibited. Fever had been absent 
since the 28th of March, but she lay in bed moaning, calling for her 
mother, begging for food, and fretting almost continuously. She 
had, during the fever, had for some time the distinct delusion that 
her mother was dead. This idea had disappeared and at the time 
I first saw her she presented no mental symptoms except the condi- 
tions that I have mentioned. She had an enormous appetite, and 
begged for food most of the time, although she was fed as freely as 
possible, and even later on when she got semisolid or solid food in 
large quantities she would eat a very large meal and immediately 
wail for more food. She had become very much emaciated, was 
pale, her extremities were cold, the pulse small and weak, the 
peripheral circulation sluggish. The physical signs were otherwise 
normal excepting for some weakness of the heart sounds. The 
patient slept well at night, but refused to rest during the day, and 
it was impossible to keep her at rest for any length of time without 
using force. 

After a few days it was noticed that she was developing more 
signs of a psychosis, and within the next week the following facts 
were noted: Part of the time she was merely extremely dejected 
in appearance and was entirely quiet, but she often showed extreme 
fearfulness at the most trivial occurrence, such as the arrival of a 
nurse or a doctor in the ward, or any sudden movement near her or 
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attempt to examine her. She frequently cried out with a sudden, 
distressed wail, sometimes short, sometimes prolonged and in- 
tensely shrill. She expressed fear of almost every person and was 
afraid that everyone was about to do her physical injury or to say 
disagreeable things to her; but she would go to anyone, even a 
stranger, almost -at once, and she often threw herself wailing into 
the arms of the nurses or doctors as if for protection. Her expres- 
sions of fear and of other emotions were, however, entirely irrelevant 
to her actions; for instance, she would suddenly in the midst of a 
conversation sing a few lines of a comic song, tapping her feet or 
dancing at the same time, but maintaining a most dejected look and 
usually ending her jolly song with a wail. Dr. Burr kindly saw her 
with me at this time. 

It was determined that she had a number of hallucinations of hear- 
ing; for example, she believed that an angel came to her bed and talked 
with her every night. She had also very frequent hallucinations of 
sight, exclaiming, “There is that darkey,” “There is my uncle,’’etc. 
She frequently rushed to see some friend or relative who she believed 
was coming intothe ward. She also persisted much of the time instat- 
ing that Dr. Moncure, my resident physician, was her uncle, of whom 
she was very fond, and she constantly called upon Dr. Moncure for 
protection and begged him not to go away from her; she knew her 
uncle, however, when he visited her, and she occasionally looked 
at Dr. Moncure and said in a disappointed tone, “That is not my 
Uncle Ed.” At times she seemed to be afraid of Dr. Moncure and 
called him “That doctor,” and said that he was going to hurt her. 
Sometimes she called her relatives by their correct names, fre- 
quently she called them by the names of other relatives. She could 
read, write, etc., recognized correctly all sorts of objects, and 
described their uses at all periods of her mental disturbance. She 
had marked religious emotion occasionally, and then recited many 
prayers over and over; and she often suddenly adopted the attitude 
of prayer. She had marked delusions of persecution, was exceed- 
ingly sensitive and suspicious, and believed that everybody was 
about to injure her or was calling her unpleasant names of various 
kinds; she also thought that we had all planned to cut off her leg, 
and this delusion persistently recurred. On April 15th she told me 
that Dr. Moncure had “threatened to cut her throat with a pen- 
knife.” When asked if this were actually true she said “ No,” but 
that her father had said this, and she then persisted in the statement 
that he had frequently made such threats. Her father, however, was 
evidently very fond of her and she always appeared happier with 
him than at any other time. On April 17th, after this delusion had 
apparently been absent for a long time, she suddenly again insisted 
that her mother was dead and told a detailed story of her death on 
Christmas night after the birth of twins. She was at this time very 
much mixed as to time; for instance, she said at one moment that 


she had been in the hospital two years; again, that she had been there 
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only a few days. Within a few days she had a curious transforma- 
tion from the first person to the third person in her manner of speak- 
ing of herself. She had constantly tended to cry out loudly “Oh; oh, 
oh!” and often ended with, “I am so unhappy, oh!” She ended 
every question or answer or any statement with a wail, but always 
spoke of herself in the first person. On April 19th she spoke of 
herself only in the second person, for example, she repeatedly said, 
“You, Marie, must die.” On April 20th, and for a day or two 
thereafter, her personality had become so completely transformed 
that she insisted that Marie M. (her real self) was dead and that 
she was Marie Dougherty. She said that Marie M. had died 
because of her evil doings. She also had an evident suicidal ten- 
dency for several days at this period, often saying that she must die 
because she had been so bad, and the sooner she died the better; 
and she reflected upon the best ways of dying. She was more con- 
fused at this time than she had been, sometimes being unable to 
recall names of the nurses and the doctors, though she had known 
them before; she was also much more mixed as to time. She had 
likewise grown careless about her habits, and the nurse said she 
nearly always soiled her clothes unless taken regularly to the closet. 
She had no noteworthy tendency to violence excepting on April 22d 
and for a few days thereafter. On April 22d she attempted to tear 
up her bedclothes and fought violently when interfered with, and 
for a few days after this she tended to be violent when any attempt 
was made to restrain her, and she occasionally fought, bit, and 
scratched the nurses. Early on the morning of April 23d she got 
out of bed suddenly from apparent sleep and went rapidly into a 
private room next the ward, and when the occupant of that room 
tried to send her back to the ward she fought violently for a few 
moments and insisted that an angel was waiting for her in the room. 
This was perhaps partly dreaming and somnambulism, as the 
nurse stated that she seemed to realize suddenly where she was 
after a few moments had passed and then became entirely quiet; 
and next day the child gave me herself a clear account of this occur- 
rence, and said she had been dreaming and showed the first actual 
amusement that she had exhibited since her admission. After this 
time she became less noisy and unhappy and at the end of a week 
she had improved greatly; and at that time she begged constantly 
that she might be taken home. I believed that her mental disturb- 
ance was being maintained by her homesickness and sent her home 
on May 3d; and after this she improved with the greatest rapidity. 
I saw her two weeks afterward at her home and at that time the 
only psychic abnormality that she exhibited was a tendency to sit 
by herself with an abstracted manner and to growa little unhappy- 
looking; if diverted, however, she was jolly and happy and had no 
delusions or hallucinations. Four months afterwards she called 
upon Dr. Moncure at the hospital and was then and had been for 
some time perfectly well. 
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The course of this child’s mental disturbance and that of almost 
all the other cases of typhoidal insanity that I have seen was directly 
related to the condition of the general nutrition. This is not a new 
statement, but one upon which alienists strongly insist; it is, however, 
a fact that I believe does not receive sufficient appreciation. A 
certain number of these cases are unquestionably toxic in their origin, 
and possibly almost all are toxic in their inception; but whether this 
is true or not, in nearly all of them there is a very large nutritional 
element. ‘The histories of the cases show no consistent relation to 
the severity of the attack of typhoid fever; there is, however, with 
extreme frequency a story of very marked reduction of nutrition, 
and, as in my last case, the subjects, both children and adults, 
often have an enormous appetite and suffer most acutely from 
hunger. I think it is impossible to insist too strongly upon the 
importance of this in connection with typhoidal psychoses. Con- 
trary to a somewhat widespread tendency that has been manifested 
for some years past, I have in most cases been constantly more 
inclined to restrict the diet of typhoid cases to milk almost exclu- 
sively, and I have also been inclined to restrict the amount rather 
than to increase it; but in cases that show any distinct tendency to 
the development of a psychosis, as, for example, in cases that have 
persistent delusions, especially during the latter part of the attack, 
I believe that the feeding should be as free as possible even during 
the latter part of the fever, and, particularly if suspicious symptoms 
remain present or develop, the food should be very rapidly in- 
creased during convalescence. 

One point perhaps deserves very brief mention. It has been sug- 
gested by a number of French writers that typhoidal psychoses 
occur with especial frequency in certain epidemics, and it would 
be of interest to attempt to determine whether this ‘is true. In 
the spring of 1904 I had, in a service in which there were, all told, 
about 50 cases of typhoid fever in four months, 5 cases of marked 
psychosis, one of them being the child last described, the others 
adults. This is, of course, a wholly abnormal percentage of cases. 
Their occurrence together may have been a mere coincidence; but 
- it does not seem. impossible that mental symptoms and complica- 
tions may be much more common in certain epidemics, just as various 
other symptoms are more frequent at certain times than at others. 

One other point seems to me to be of some importance in con- 
nection with children. Valuable as institutional treatment is in 
insanity, I think that when the cases are not wholly unsuited to it, 
treatment at home is often better for these children, particularly when 
they are very melancholy, as was my patient. There are numerous 
stories in the literature of this subject of the evidences of profound 
homesickness, and this is surely capable of increasing the psychosis 
and of causing its persistence for an undue period; and in the cases 
in which this was noted rapid improvement usually occurred after 
the patients were sent home. Home treatment is, of course, not 
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suitable for violent cases, and the home conditions as well as the 
individual patient need to be carefully considered in each case. 
But in mild cases, and especially in cases that are improving: but 
remain depressed and homesick, treatment at home, or at least 
removal from the unnatural atmosphere of a hospital or other insti- 
tution, has repeatedly given a rapid impetus toward recovery. This 
is, I think, more apt to be the case with children than with adults, 
and certainly the children of the poor are not less likely to be bene- 
fited by this measure than the children of the well-to-do. 
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A TREATISE ON THE PRINCIPLES AND PRACTICE OF GYNECOLOGY. 
By E. C. Duptey, A.M., M.D. Fourth Edition. Philadelphia 
and New York: Lea Bros & Co. 


Dr. Dubey is well known as a sound teacher and this book 
bears added testimony to this reputation. We do not remember a 
work upon gynecology which we have read with greater pleasure. 
The mechanical part of the book is perfect, the illustrations are 
good, and with two exceptions serve to elucidate the text in an 
admirable manner. ‘The exceptions noted are the depiction of a 
bladder calculus and a hairpin contained within the bladder, for 
neither of which can we see the use. 

Among the best chapters of the book, though it is somewhat 
difficult to make a choice, are those dealing with Fibroid Tumors, 
Malignant Disease of the Uterus, and Extrauterine Pregnancy, 
one of the strongest points of the two former chapters being the 
consideration of the operative treatment, which is most carefully 
detailed and clearly illustrated by very striking full-page plates. 

A chapter upon Embryology of the Genitalia and Congenital 
Malformations, also well illustrated, contains the salient points of 
the former necessary to the full understanding of the latter. The 
chapter upon Perineorrhaphy is excellent and will repay careful 
reading, the illustrations again being the result of most painstaking 
work upon the part of the artist as well as the author. We are 
glad to note that the immediate repair after labor of lacerations of 
the cervix is advised against. The whole subject of abnormalities 
of position of the uterus is considered at length and an operation 
for severe grades of procidentia, based upon the dictum of Reynolds 
that the bases of the broad ligaments as fixed points should be used 
to anchor the cervix in a backward direction, is illustrated and 
carefully explained. 

We do not, however, agree with the author that the amputation of 
the cervix is rarely indicated in the treatment of uterine prolapse. 

In dealing with the operative treatment of uterine retrodisplace- 
ments the operation known as Alexander’s is given its proper place 
as being indicated in but relatively few cases; the author stating 
his preference for hysterorrhaphy, in all cases in which the abdomen 
is opened instead of for intra-abdominal shortening of the round 
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ligaments. In the performance of hysterorrhaphy he uses three 
sutures, all introduced on the posterior aspect of the womb; one 
being applied at each cornua and the other in the median portion 
of the organ. 

We believe this to be a mistake in technique, as a better position— 
i. é€., one more nearly approaching the natural, is secured and less 
danger of subsequent dystocia is occasioned, by the introduction 
of the sutures into the top of the fundus in a line with the tubal ends. 

These slight criticisms upon really unimportant matters are all 
that can be offered and the author is to be most heartily congratulated 
upon the production of a most useful text-book. W. R.N. 


WEATHER INFLUENCES: AN EmprirRicaL Stupy OF THE MENTAL 
AND PHYSIOLOGICAL EFFrects OF DEFINITE METEOROLOGICAL 
ConpiT1ions. By Epwin Grant Dexter, Ph.D., Professor of 
Education at the University of Illinois; with introduction by 
CLEVELAND ABBE, LL.D. New York: The Macmillan Company. 


THE early part of this volume is devoted to an historical account 
of weather lore. Old sayings, weather prophecies, legends handed 
_ down from generation to generation are here recounted and quoted. 
Popular superstitions, past and present, concerning the relation of 
lower animals to the weather conditions, are brought before the 
reader in an interesting and entertaining manner. ‘The author has 
evidently gone deeply into this subject of superstition and weather 
prophecy, and gives many examples from English and American 
sources. He also shows the effect of weather influence on the mind 
of authors and men of letters, quoting freely passages illustrative 
of the popular belief in weather signs and portents. 

The greater and scientific portion of the book is devoted to 
statistical deductions pertaining to the effect of meteorological con- 
ditions on the moral deportment of mankind. The author has 
procured his data from officials of various schools, prisons, and 
asylums of the larger cities of the United States. He shows that the 
best records for conduct in the schools exist during clear, cool 
weather, and that crime is decreased under these conditions. 
Sickness and drunkenness occur more frequently during the colder 
months of the year. 

The statistics are carefully compiled and extend over a number 
of years, being taken principally from institutions and bureaus of 
health and weather in the cities of New York and Denver. The 
results of these investigations are elaborately explained in the text, 
which is written clearly and lucidly, and are also graphically shown 
in a number of tables and charts. 
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Tue Practica, MEpIcINE SERIES OF YEAR Books. Under the 
Editorial charge of Gustavus P. Heap, M.D. Vol. X., Sep- 
tember, 1904. Chicago: The Year Book Publishers. 


Tuts volume of the series is devoted to typhoid fever and related 
infections, malaria, spotted fever, yellow fever, Malta fever, and 
diseases of the digestive system, with brief articles on typhoid 
pancreatitis, hysterical fever and adiposis dolorosa. 

The article on typhoid fever contains an excellent compilation 
of statistics bearing on the value of the various symptoms, including 
particularly the urinary and serum reactions and the changes in 
blood pressure. ‘The relation of the latter to the occurrence of 
perforation, a subject that is still in its infancy, is briefly reviewed 
in an interesting and instructive page. ‘The authors also find a 
good deal to say about the treatment of typhoid fever, and altogether 
the chapter is an excellent condensation of the year’s work, which 
has been quite productive in this disease. ‘The greater part of the 
volume is devoted to diseases of the stomach and intestines. Fully 
twenty pages—a large number in proportion to the size of the book 
—are devoted to examination of the feces, a subject which “ is too 
much neglected by American physicians, partly from the idea that 
the process is disagreeable on account of the disgusting odor and 
partly because the clinical value of such examinations has not been 
appreciated.” Apparently to emphasize their views the authors 
give a very complete essay on this important subject, taken chiefly 
from an article by Levi-Sirugue, which contains much that is 
not generally known or at least practised and should prove most 
interesting to practitioners, especially in children’s diseases. As an 
epitome of the most recent work, the book shows the present trend 
toward rational methods of treatment by utilizing natural agents, 
such as food, water, heat and cold, mechanical stimulations and 
the like, being the external influences to which the body reacts in 
health and which therefore may be supposed to have as well some 
effect on the perverted vital processes in disease. A.N. 


INTERNATIONAL CLINIcs. Edited by A. O. J. Ketry, A.M., M.D. 
Volume III., Fourteenth Series, pp. 302. Philadelphia: J. B. 
Lippincott Company, 1904. 


One of the most interesting collections of papers upon syphilis 
which we have ever read is that to be found in this volume. The 
subject is presented from various standpoints, particularly those 
which appeal to the physician. The questions as to inoculation, 
differential diagnosis, fever, lumbar puncture and headache, the 
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nervous system in general, the laryngeal manifestations and tabes, 
hyperacute secondary nephritis which can be fatal, the fetal 
variety, the relation of suicide, together with the three therapeutic 
papers are satisfactory. The treatment of chancre, the hypo- 
dermic treatment of constitutional syphilis and the treatment of 
syphilis by calomel injections are excellent presentations of this 
part of the subject. The differences between the conclusions of 
Gottheil and Fournier in the last two are due to differences in 
methods and not in aims. In the section devoted to Treatment, 
Brown takes up the digestive disturbances occurring in pulmonary 
tuberculosis and gives such explicit directions that the patient can 
almost follow his advice. Boas on the rest cure in the treatment 
of chronic constipation offers a bit of special pleading to which some 
may take exception. The treatment of diabetes mellitus by Hood 
shows that the patient as well as his disordered metabolism must 
be considered. In medicine, Allchin offering rather diffuse obser- 
vations on indigestion; Katzenbach, on mitral obstruction and 
chronic bronchitis, a well thought-out paper; Bishop on diseases. 
of the liver based on extensive material; Duncan on scurvy, a 
vigorous refreshing of a time-worn subject, are all worthy of study. 
Surgery covers umbilical hernia of interesting type in difficult 
subjects, foreign bodies in the bronchi, the last word on lumbar 
puncture and a practical reposition of acute osteomyelitis and other 


. Sarcoma. 


Gynecology is, as in earlier volumes, rather for the general 
practitioner and takes up the non-operative treatment of diseases 
of menstruation, hemorrhage at and after the menopause and some 
remedial agents used in this department of the healing art. The 
final paper and the only one in neurology is by Langdon on par- 
alysis agitans, concise and definite. 

The praiseworthy profusion of illustrations, which really illus- 
trate, and the remarkable collection of papers on syphilis make 
the volume noteworthy, not only for present study but as well for 
future reference. W. 


A Text-Book or Diseases oF WomEN. By B. PENROSE, 
M.D., Ph.D. Philadelphia: W. B. Saunders & Co, 


THE fact that this book has reached the fifth edition since it was 
first published in 1897 is an eloquent testimony to its worth. For 
students, for whom it was intended, it is without doubt the best 
book we have ever seen. Its chief value rests upon its conciseness 
and clearness of description, thus enabling the salient points of 
diagnosis and treatment to be grasped without difficulty. From a 
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a quiz upon gynecology, we are in a position to very earnestly 
vouch for the utility of the book. The present edition has been 
carefully revised and there are several new illustrations as well as 
the addition of quite a little new matter, made necessary by the 
advance in gynecology since the earlier editions were published. 
As the intention of the author was to prepare a book especially for 
the use of the students, much anatomical and pathological detail, 
which he rightly considered to be better learned elsewhere, has been 
omitted and the question of treatment has been greatly simplified 
by making this portion of the subject express the writer’s ideas 
alone. W. R.N. 


PrRoGRESSIVE MeEpicinE. A QUARTERLY DiIGEsT OF ADVANCES, 
DISCOVERIES, AND IMPROVEMENTS IN THE MEDICAL AND SUR- 
GICAL ScrENcEs. Edited by Hopart Amory Hare, M.D., Prof. 
of Therapeutics and Materia Medica in the Jefferson Medical 
College, Philadelphia, assisted by H. R. M. Lanpis, M.D., 
Assistant Physician to the Out-patient Medical Department of 
the Jefferson Medical College Hospital. June 1, 1904 and Sep- 
tember 1, 1904. Philadelphia and New York: Lea Brothers 
& Company. 


Ir is needless to say anything in a general way of Progressive 
Medicine, its merits being well known to the profession. The only 
change noticed is the paper binding of this year’s issue. This 
change is not objectionable in a quarterly, especially as it is accom- 
panied by a reduction of price. 

The June edition contains a critical résumé of the literature on 
Surgery of the Abdomen, including Hernia, by Coley; Gynecology, 
by Clark; Diseases of the Blood, Diathetic and Metabolic Diseases, 
Diseases of the Spleen, Thyroid Gland and Lymphatic System, by 
Stengel; Ophthalmology, by Edward Jackson. This is a volume 
which appeals alike to the general surgeon, the special surgeon, and 
to the internist. The illustrations are especially numerous and good 
in the surgical portion of the book. 

The September volume includes a critical résumé of the literature 
on the Diseases of the Thorax and its Viscera, by Ewart; Derma- 
tology and Syphilis, by Gottheil; Diseases of the Nervous System, 
by Spiller; and Obstetrics, by Richard C. Norris. 

Since medical literature has become so voluminous it is to be 
expected, especially if a man desires to be informed and up-to-date 
in the general literature of medicine, that there should be a demand 
for such a work as Progressive Medicine, and the publishers 
and authors of this series are to be congratulated upon the satis- 
factory manner in which this demand has been met. J. H. G. 
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SoctaL DisEASES AND MarriaGe. Socrat PropHyiaxis. B 
Prince A. Morrow, A.M., M.D. New York and Philadelphia: 
Lea Brothers & Co., 1904. 


Tus book discusses diseases the very names of which to the lay 
mind savor so closely of indecency that they are ignored not only 
by school and college teachers of hygiene, but also by all State and 
municipal sanitary organizations. Yet these diseases are responsible 
for more acute crippling, chronic invalidism, suffering, and death 
than probably all the other contagious diseases combined. 

The reason for terming this disease “social” is somewhat far 
to seek, but the term is one so commonly used that it is generally 
understood. 

Morrow states that this book has for its fundamental purpose the 
study of the principles which should form the basis of the physician’s 
conduct when he is compelled to consider in its concrete form the 
relation of venereal disease to marriage. In dealing with the various 
situations which present themselves in practice, certain rules are 
formulated for the physician’s guidance. 

Morrow condemns the dangerous optimism which has been 
responsible for untold misery. He believes the physician’s first 
duty as a sanitarian is to protect others from infection and that this 
is higher than his duty as a physician to guard a guilty secret, 
-The transmissibility of gonorrhoea in the married relation, and the 
effect upon both wife and offspring, are both pointed out, especial 
attention being directed to the inhibitory influence of this infection 
upon procreative capacity. 

The relation of syphilis to marriage is given the careful consider- 
ation, which this subject deserves. Morrow believes the physician 
should use every effort to prevent the premature marriage of syphil- 
itic men. If syphilis is acquired after marriage, and not from the 
husband, it is held the duty of the physician to guard the wife’s 
secret, but only on condition that proper means will be taken 
to prevent contagion and that pregnancy is interdicted. 

Morrow states that there is apparently no clear way in which 
the evil can be eliminated or materially lessened by the strong hand 
of repression. Moral crusades directed solely against women are 
abortive. ‘The standard of social morals should be elevated, and 
the male libertine should be as rigidly suppressed as is the female, 
since there is nothing more untrue than the old adage that a reformed 
profligate makes a good husband. 

As to educational measures, it is clearly recognized by physicians 
that a large proportion of venereal infections among the young grow 
as incident to ignorance of the risks of sexual commerce. Morrow 
feelingly alludes to the conspiracy of silence on the part of the public 
press, the clergy, and public educators in relation to these diseases. 
A policy of concealment follows the venereal patient to the grave, 
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The author holds that young men should be educated in a know!- 
edge of sexual hygiene, and that this enlightenment should extend 
to the mass, and that this instruction should include as a cardinal 
feature a correction of the false impression instilled in the minds of 
young men that sexual indulgence is essential to health and that 
chastity is incompatible with full vigor. Attention should also be 
directed to the influence of alcohol in the instigation of immoral 
relations. It has been statistically shown that 76 per cent. of 
contaminations are effected under the influence of alcohol. 

As to administrative measures, Mortow holds that the State can 
suppress the open and revolting manifestations of the vice, but that 
it cannot legislate morals into a nation. So far as the spread of 
venereal diseases is concerned, the State can render most effective 
aid by repressing charlatanism, which scatters broadcast its decep- 
tive literature, and he suggests that it would be practical and 
feasible to demand a medical certificate from both parties contem- 
plating matrimony as to the freedom of each from contagious 
sexual disease, with the imposition of a civil and penal respon- 
sibility for the transmission of venereal disease through marriage. 

Morrow closes with a paragraph which sufficiently indicates the 
strength and motive of his book. 

Upon humanitarian principles, in the interest of virtuous wives, 
who should no longer be poisoned with foul infections; in the 


interest of children, who should no longer be deprived of their 
rightful heritage of vitality and vigor; in the interest of the race, 
which should no longer be decimated and deteriorated, the dreadful 
curse of venereal disease should be lifted from the marriage relation. 
E. M. 


DISEASES OF THE INTESTINES AND PERITONEUM. By Pror. Dr. 
HERMANN NorHnaGEL, Professor of Special Pathology and 
Therapy, University of Vienna. Edited, with additions, by 
Humpurey D. Rouieston, M.D., F.R.C.P., Physician to St. 
George’s Hospital, London, formerly Examiner in Medicine in the 
University of Durham; Fellow to St. John’s College, Cambridge, 
England. Authorized translation from the German under the 
editorial supervision of ALFRED STENGEL, M.D., Professor of 
Clinical Medicine in the University of Pennsylvania. Phil- 
adelphia, New York, London: W. B. Saunders & Co., 1904. 


Tus volume on diseases of the intestines and peritoneum is 
most exhaustive in its study of their pathological conditions from 
all points of view—in other words it fulfils its definition as an 
encyclopedic work, taking up Pathology, Chemistry, Histology, 
Diagnosis, Symptoms, Course: and Treatment. 
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Many diseases, both of the intestine and peritoneum, are depend- 
ent on or secondary to diseases elsewhere, and this fact alone 
widens greatly the scope of the work. 

The author devotes two hundred and fifty pages to peritonitis, 
and of these one hundred are given to the much-written-about 
subject of appendicitis. His conclusions in this connection are in 
accord with the most advanced knowledge on the subject and are 
neither extreme nor reactionary. ‘The great etiological factors, 
fecal concretions and baceria, are placed on a plane of significance 
far above that of other causes, and the anatomical theories in regard 
to the occurrence of gangrene with such degree of frequency in 
this organ are most interesting. 

On the subject of treatment, Professor Nothnagel expresses 
himself as opposed to early operation unless the assumption is 
well founded that the disease is of the rapid gangrenous or phleg- 
monous type. ‘Those in favor of operation in all cases as soon as 
diagnosed support their view by quoting the histories of certain 
rapid fulminating cases in which the symptoms gave no indication 
of the gravity of the disease and where postponement of operation 
has proven a mistaken course. In view, however, of the rarity of 
these cases, and the possibility, in many instances, of the recognition 
of their true severity, it seems fair to balance the diverse opinions 
by placing in the opposite scale those cases where the operation 

itself has proved unnecessary and harmful. 

Chapters on chemical processes in the intestine and on the bacteria 
of the intestine have been furnished by Drs. Fritz Obermayer and 
Julius Mannaburg, respectively, although the former does not 
receive credit in the index. 

The editor acknowledges D’Arcy Powers’ assistance in making 
additions to the section on Intussusception. 

This volume should prove a most valuable reference book to the 
profession at large as well as to the internist. J. N. H. 


How to Cook FoR THE SICK AND CONVALESCENT, ARRANGED 
FOR THE PHysIcIAN, TRAINED NuRSE, AND Home Use. By 
HELENA V. Sacuse, M. D. Philadelphia: J: B. Lippincott Co., 
1904. 


THE present new edition makes this one of the most useful books 
on the subject of dietetics so far published. The classification of 
recipes for reference is in a complete form, making it easy for both 
the trained and untrained person to arrange the different diets 
ordered by the physician. The recipes are in appropriate pro- 
portions when needed in preparing dishes for one patient. As a 
text-book for nurses in private practice it is invaluable. _M. E.S. 
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THe PRACTICAL APPLICATION OF THE ROENTGEN Rays IN THERA- 
PEUTICS AND DraGNosis. By ALLEN Pusey, A.M., 
M.D., and Eugene W. Caupwe.u, B.S. Second edition. 
Philadelphia: W. B. Saunders & Co., 1904. 


THE practical value of this work is demonstrated by the appear- 
ance of a second edition so soon after the first. The author’s 
method of literature review and bringing his subject up to date is 
of particular value. ‘There are, however, certain definite advances 
in the knowledge of the therapeutic application of the Roentgen rays 
that have not been included. We refer particularly to the adapta- 
tion of the qualities of Roentgen energy to the various forms of 
malignant disease, adapting the quality to the character and situa- 
tion of the diseased tissue. A more accurate measurement of dose 
is also now possible, as has been demonstrated in recent foreign 
publications. 

The estimation of the quality of the ray by the fluoroscopic image 
of the hand upon the screen, as advised, cannot be too severely con- 
demned. To this practice can be attributed the grievous necessity 
recently reported of amputating the hands of two successful opera- 
tors in this field of work. The danger to the operator and patient 
should receive more careful treatment in a work intended for 
instruction in this subject. C. L. L. 


Tue Human Srernum. Three Lectures Delivered at the Royal 
College of Surgeons, England, November, 1903. By ANDREW 
MELVILLE Paterson, M.D., Derby Professor of Anatomy in the 
University of Liverpool, Hunterian Professor at the Royal 
College of Surgeons of England. London: Published for the 
University Press of Liverpool by Williams & Norgate, 1904. 


THis monograph deals in a most thorough manner with the 
sternum from the point of view of the anatomist, morphologist, and 
embryologist. Notwithstanding the fact that the author makes 
no claim to present a ‘“‘ complete account” of the subject, he never- 
theless offers the reader an amount of information on this subject 
which will surprise most of us. The work is the outcome of many 
years of study and is deserving of the strongest commendation. 

One of the points brought out by the author is that the sternum 
should be regarded as evolved, developed and constructed rather 
in relation to the shoulder girdle than to the thorax. He also 
believes that there is no solid evidence of the ontogenetic or phylo- 
genetic origin of the sternum from the ribs and that its connection 
with these structures is secondary. The book is well illustrated 
and the text is most comprehensive. a Gf, G. 
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The Question of and Mamtock (Zéschr. f. 
kl. Med., 1904, H.1 and 2). French writers, notably Widal, Sicard, and 
_ Ranout, have recently laid much emphasis on the histological exami- 

nation of the spinal fluid as an aid in the diagnosis of certain diseases 
of the brain and cord. The essential change consists in an increase 
in the number of small mononuclear cells and there is now a large 
number of contributions from French and German sources bearing 
upon this relation in the most varied affections of the nervous system. 
After thorough centrifugalization the sediment, if any be present, or 
in its absence, the last few drops of fluid in the tube, are spread upon 
a slide, stained and examined. Nieder and Mamlock recommend 
simple methylene blue staining as the most satisfactory. In the exami- 
nation of a large number of fields with a 400 to 450 power, an average 
of over 3 to 4 lym oH we to the field is considered abnornal b the 
French authors. Saeae acher gives 6 to 8 as the upper normal limit. 
From the reports previously published an increase in the lymphocytes 
has been found in progressive paralysis, tabes, cerebrospinal syphilis, 
certain cases with disks, syphilitic headache, syphilitic 

legia, herpes zoster, sciatica, and parotitis, and an absence of increase 
in poliomyelitis, syringomyelia, hemiplegia of old age, polyneuritis, 
functional neuroses, compression myelitis, cerebral tumors, and epi- 
lepsy. Cases of general paralysis, of tabes, and those with syphilitic 
lesions present the most constant and most marked increase, but even 
in these the increase is apparently intermittent and paroxysmal. Sie- 
merling has reported a case of general paralysis in which three succes- 
sive punctures failed to show a lymphocytosis, and Nieder and Mam- 
lock cases in which, while absent on one examination, it would appear 
on a later. 
In 9 cases of tabes examined by Nieder and Mamlock there was an 
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increase of lymphocytes in 5; of 6 cases of hemiplegia, an increase in 4; 
all four positive cases gave a definite syphilitic history, the two nega- 
tive ones being non-syphilitic hemorrhages of old age. Evidently the 
= and not the apoplectic insult causes the lymphocytosis, and 
this is in accord with previous reports of French writers. Even in a 
case of severe secondary syphilis without nervous manifestations a 
striking increase in the number of lymphocytes was found. Punctures 
in a case of fibrinopurulent arachnitis were constantly negative; in 
case of ursemia with convulsions there was a moderate increase; two 
cases of tetanus were positive, one being associated with a large number 
of polymorphonuclear leukocytes. Results were negative in a case of 
spinal trauma and in cases of alcoholic neuritis, traumatic neuroses, 
ouble sciatica, and transverse myelitis. 

Although meningeal irritation has been assumed as the cause of the 
lymphocytosis, Nieder and Mamlock urge that it is not the only factor 
of importance. They believe that intoxication plays an important réle, 
namely, “when there is a continued irritation of the central nervous 
system by a constantly developed or continuously renewed virus.” 
This would explain the positive results in syphilis, tetanus, and uremia 
and the negative results in epilepsy, hemiplegia, and coma. They 
also believe that a constant mechanical irritation may cause a lympho- 
cytosis. ‘There was a very striking increase in one case of brain tumor 
and in another of a cervical cord tumor, neither of which were syphilitic. 

In two rabbits small air balloons were introduced beneath the skull 
to simulate the pressure of tumors and in both there was produced a 
moderate but definite lymphocytosis. 

From the results already published the evidence is seen to be not 
only variable but in some instances even contradictory. As a diag- 
nostic method it has not fulfilled what was originally anticipated. 
Perhaps the methods will be perfected, and as experience enlarges its 
limitations better defined. Its most promising field would seem to be 
in syphilis,-as it has been shown that a lymphocytosis occurs in this 
disease even in the absence of nervous lesions. How early and under 
what conditions it occurs need still to be studied. 


The Relation of Diabetes to Albuminuria and Renal Disease.—Dr. 
BErnarp Vas (Wiener klin. Wochenschr., 1904, No. 30, p. 841). The 
percentage of cases of diabetes in which albumin occurs in the urine 
is variously stated, and the significance of the albumin disputed. 
Schmitz gives 67.7 per cent.; Lecorché 50 per cent., Bouchardat 45 per 
cent., Grube 40 per cent., Pollacsek 36.7 per cent., Naunyn 34 per 
cent., Noorden 23.5 per cent. The statistics published by Aldehoff 
are especially valuable as they comprise microscopic examinations 
which the others do not. In 680 cases of diabetes albumin was con- 
stantly present in 540 or 79.4 per cent, and transiently present in 140 
more, or 20.6 per cent., leaving only 9 cases uniformly free from albu- 
min (evidently some inaccuracy here). Casts were found in 70 per 
cent. of the cases. Out of 1821 different specimens of diabetic urine 
Vas found albumin in 77.27 per cent., but casts in only 19.05 per cent. 
The amount of albumin present was seldom a measurable quantity, 
usually only a trace and its occurrence bore no relation to the amount 
of sugar. The striking variation in the statistics above given Vas 
thinks can be largely explained by the different methods of examina- 
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tion used and the difference in the interpretations of the results. Albu- 
minuria in diabetes may be divided into two classes: those in which it 
depends essentially upon the disease itself and those in which it is a 
symptom of some concomitant organic lesion. In the second class 
are grouped cases associated with cystitis, pyelitis, and pyelonephritis 
and febrile albuminurias. Also the albuminuria of gout and arterio- 
sclerosis following excesses in alcohol or dependent on cardiac insuffi- 
ciency. Naunyn includes agonal albuminuria. The frequent associa- 
tion of diabetes and gout as pointed out by Garrod and Charcot has 
been abundantly confirmed. In Grube’s 177 cases 16 had gout and 
23 more gave a family history of gout. Often the gout precedes the 
diabetes and the arthritic attacks stop completely when the diabetes 
becomes established. More frequently, however, the two diseases 
occur together. In these cases as well as in those with advanced arterio- 
sclerosis the diabetes is not held accountable for the albuminuria. In 
other cases, however, the albuminuria seems to bear a close relation 
to the glycosuria and these Vas divides into three groups: (1) Albumin- 
uria without any evidence clinically or morphologically of renal changes; 
(2) albuminuria usually with more abundant albumin and with casts 
evidencing some structural lesion in the kidneys but clinically without 
renal symptoms; (3) albuminuria with clinical as well as morphological 
evidence of nephritis. Cases belonging to group one are the most 
numerous and Grube classes the condition as a functional albuminuria. 
The amount of albumin is usually very small and frequently its pres- 
ence is intermittent, disappearing or becoming much reduced; when 
following a careful diet the amount of sugar falls. Stokvis blames the 


rigid dieting as the cause of the albumin but Kiilz and Naunyn deny 
this. Schiitz accepts two causes, the increased a8 consumption and 


the vesical catarrh caused by the fermentation of the glucose ia the 
urine. Grube and Senator approve the first, but Naunyn was unable 
to confirm it. The second is supported neither by clinical nor patho- 
logical evidence. Although the condition is spoken of as functional 
albuminuria definite renal lesions have been described in many cases 
as large, hyperemic kidneys, increase of connective tissue about the 
glomeruli, degeneration of the epithelium in Henle’s loops, epithelial 
necrosis, etc. Cases in the second group have usually shown for a long 
time marked glycosuria. The amount of albumin varies between wide 
limits but can generally be estimated quantitatively. The sediment 
contains hyaline and granular casts—often in abundance. Clinically 
there are neither cardiac nor renal symptoms. The amount of albumin 
and of sugar in the urine frequently vary directly with one another, 
the albumin falling as the sugar rises and vice versa, and this relation 
may exist for years without any evidence of the abatement of the glyco- 
suria as often happens when a true nephritis develops. ‘The significance 
of these cases is little understood and careful pathological records are 
scanty. In cases belonging to the third group there is evidence, clinic- 
ally and anatomically, that the albumin depends upon structural changes 
in the kidneys. Senator ranks diabetes as a cause of interstitial neph- 
ritis. Grube thinks the polyuria may act as a form of continuous irri- 
tation leading finally to epithelial and interstitial changes. Nephritis 
is always a serious complication in diabetes, and as the symptoms 
become more prominent the glycosuria frequently recedes until the 
picture is dominated by the renal manifestations. Clinically, in such 
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cases hypertrophy of the heart develops, cedema sets in, the specific 
gravity of the urine rapidly falls to 1010, or even 1005, albumin and 
casts are more or less abundant, and the series of events usually culminates 
in uremia. These cases are evidently of great interest in relation to 
thé whole question of the pathology of diabetes. Does the nephtitis 
influence the disease itself or does the disease remain and the kidneys 
through some structural change refuse to pass the sugar? That the 
kidney lesion does in some way interfere with the excretion of sugar 
has been suggested by experiments on animals and man, but the results 
are not constant and the evidence is insufficient to give an authoritative 
answer. 


SURGERY. 


UNDER THE CHARGE OF 
J. WILLIAM WHITE, M.D., 


JOHN RHEA BARTON PROFESSOR OF SURGERY IN THE UNIVERSITY OF PENNSYLVANIA, 
SURGEON TO THE UNIVERSITY HOSPITAL, 
AND 
F. D. PATTERSON, M.D., 
SURGEON TO THE X-RAY DEPARTMENT OF THE HOWARD HOSPITAL; CLINICAL ASSISTANT TO THE 
OUT-PATIENT SURGICAL DEPARTMENT OF THE JEFFERSON HOSPITAL, 


Trephining under Local Anesthesia with Separation of the Membrane 
without Hemorrhage——Hermpennain (Centralblatt fiir Chir., 1904, 
No. 9) states that the use of either a 4 or a 1 per cent. solution of 
cocaine with about 4 a drop of 0.1 per cent. solution of adrenalin 
will secure good aneesthesia of all tissues which has a duration of hours. 
This solution is infinitely better than Schleich’s fluid, the effect of 
which soon disappears. Braun’s solution will produce anesthesia of 
the bone and cerebral membranes. The author notes in detail two 
cases in which he used the method with success—one of syphilitic 
necrosis of the skull and the other, one of recurrent sarcoma in the 
motor region of the brain. In each case the anesthesia was perfect. 
From the excellent results in these cases the author states that he 
believes that even more major operations may be undertaken success- 
fully under local anesthesia. The maximum dose of cocaine in use in 
Germany is 0.05. In operations upon the trunk and extremities, 
Heidenhain has never exceeded this dose, as larger quantities are 
distinctly dangerous. Care must be taken that the patient is in a 
horizontal position during the operation and this position should be 
maintained for at least an hour after the operation. It is also advisable 
that some food be taken previous to the operation and during it a cup 
of coffee, containing a small quantity of an alcoholic stimulant should 
be taken and after the operation a cup of thick soup should be eaten. 
Bleeding from the membranes may be considerable after the operation. 
The incision in the membranes should be closed, care being taken to 
include any bleeding points by suture ligatures. In all cases union 
occurred by the first intention. 
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Cholecystenterostomy with the Formation of an Artificial Gall-duct.— 
KRUKENBERG (Centralblatt fiir Chir., 1904, No. 5) states that he was 
obliged to operate upon a man, aged seventy-eight years, who had for 

ears suffered with severe abdominal pain. Examination showed a 
ae in the region of the gall-bladder. There was no history of the 
assage of gallstones. Jaundice was marked and permanent. The 
iver was markedly enlarged and the gall-bladder was palpable as a 
tumor, exquisitely tender, and about the size of a hen’s egg. ‘The 
usual incision was made and the gall-bladder exposed and opened. 
It was found to contain much thick bile and some small gallstones. 
After thoroughly flushing out the gall-bladder the set an was brought 
over, opened by an incision 1 cm. long, and the fundus of the gall- 
bladder inserted and maintained in place by Lembert sutures. The 
wound was closed in the usual manner without drainage. The oper- 
ation was a complete success, the patient making an uninterrupted 
recovery. 

An Operative Method of Reduction of Old Irreducible Dislocations of 
the Hip-joint—Rypyaier (Centralblatt fiir Chir., 1904, No. 13) states 
that while there can be no doubt that reduction by operation is really 
the ideal method of treatment in these cases, the greatest danger is 
that of infection which may also follow the bloodless method. Care 
should be taken, no matter what method be used, that the parts are 
bruised just as little as possible, for this of necessity lowers the vitality 
of the tissues and their ability to withstand infection is proportionately 
decreased. The author strongly recommends the method by means of 
a large flap which extends 6 to 7 cm. below the trochanter and which is 

extended backward as far as the posterior superior iliac spine, parallel 
to the fibres of the gluteus maximus. The anterior portion of the flap 
is extended upward between the tensor of the fascia lata and the 
gluteus medius up to the anterior superior iliac spine. This fully 
exposes the field of operation and permits an accurate deposition to 
be made with the least possible amount of damage to the tissues sur- 
rounding the joint. 


Lessening the Deleterious Effects of Pneumothorax in Intrathoracic 
Operations.—Savrersrucn (Centralblatt fiir Chir., 1904, No. 6), after 
mentioning the admirable work in this line that has been done by 
Mikulicz, states that he has experimented on rabbits and dogs in order 
to ascertain the blood conditions, the type and force of breathing, with 
and without artificial respiration, and as a result noted eight conditions 
which may .seriously complicate the situation: (1) Change in the 
breathing, causing a variation in the size of the lung. (2) Interstitial 
emphysema which may result from artificial respiration. (3) An enor- 
mous loss of heat, especially where artificial respiration is resorted to; 
this may be as great as 3° in half an hour. (4) A marked reflex effect 
upon the circulation. (5) The pneumothorax may either continue or 
return after the cessation of artificial respiration. (6) It may be neces- 
sary to do tracheotomy which distinctly increases the chance of pneu- 
monia developing. (7) Narcosis may complicate. (8) There is great 
danger of infection of the pleura as the result of the constant circulation 
of air in the pleural cavity. In an effort to avoid the dangers of pneumo- 
thorax, the author experimented on animals in a specially constructed 
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room in which the operator and his assistants and the body of the 
animal were in this room while the animal’s head was outside. Proper 
rovision was made for ventilation, which prevented the temperature 
rom becoming unbearable. It was found possible to do the most 
severe operations on animals, which included opening the mediastinum 
and pericardium without pneumothorax developing. The author states 
in conclusion that he is now at work on the physiological aspects of 
this method and that he hopes to submit his a in the near future. 
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The Treatment of Cédema of the Legs in Heart and Renal Diseases. 
—Dr. Capitan recommends in this connection the use of the thermo- 
cautery. The sharpest and most slender of tips heated to a dull red is 
used. With this a quick puncture down to the aponeurosis is made on 
either side of the calf. Rarely does this cause hemorrhage, and serum 
soon begins to exude from the punctures. The patient receives imme- 
diate relief, which is wngneieb as time on. The swelling lessens 
and the heart action is ameliorated. If the perforations close, it is 
necessary to open them again. If they are kept open the serum flows 
without ceasing. The patient is confined to his chair, and his legs should 
be thickly and tightly bandaged. At least three times a day the ban- 
dages should be removed, and the legs having been washed in boric acid 
solution and smeared with vaselin, dry dressings should be applied. 
It is necessary to exercise great attention in the care of the legs, for 
erythemata and even erysipelas have been known to result. Some 
patients prefer to go without the bandages and have the limbs covered 
only with something spread over the knees. The author has seen one 
cure follow this treatment, but in most cases only relief is effected, and 
he is doubtful whether such patients are truly benefited, since by the 
procedure, while the patients are relieved for the time being, their 
agony is only prolonged and the end deferred. He believes, however, 
that when cedematous legs are punctured, it should be done with the 
thermocautery.—La médecine moderne, 1904, No. 36, p. 283. 


The Treatment of Albuminuria—MM Hovcwarp and FiessincEr 
consider that in albuminuria of hepatic origin alkalies and laxatives are 
indicated; in that of intestinal origin laxatives, farinaceous foods and a 
diminution of the milk ingested; in that of essentially gastric origin a 
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diet of milk and vegetables and warm baths. In albuminuria due to 
syphilis, it is wise to give specific treatment in small doses, especially 
at first. In albuminuria of toxic origin the indication, above all, is to 
suppress the poison. The poison, however, is frequently of endogen- 
ous origin. In diabetes, for example, we may distinguish two forms, 
functional and organic. In the former we treat only the diabetes. In 
the latter both factors are to be treated. Here the diet of meat may be 
dangerous, and we must prescribe milk, vegetables, eggs, and a reduc- 
tion of the chlorides. Excellent results may follow the administration 
of sodium arsenate, in dosage of } a grain per day, in connection with 
sodium bicarbonate. Gouty albuminuria also is of two varieties; in 
this we cut off milk, which is likely to increase intestinal fermentation. 
Meat diet, especially red meat, is to be avoided. Alcohol is harmful, 
but green vegetables are allowable. In the cyclic albuminuria of chil- 
dren, which may result in incurable lesions in the adult, overfeeding is 
to be avoided. Cardiac albuminuria, early or late, is found, both in the 
child and the adult. In the early form theobromine is indicated; in the 
tardy, digitalin. In the latter case, if the heart muscle is the seat of 
degeneration, the dose should be small. In the albuminuria of neuras- 
thenics due to hepatic or digestive ee warm showers, lasting 
three to five minutes, are to be employed. In patients beyond middle 


life, albuminuria, with galop rhythm and tense pulse, is to be treated 
by a diet of milk and vegetables, theobromine, and small doses of digi- 
talin prolonged for months at a time. Bouillon made from the kidneys 
of swine has given various results in the hands of various observers, 
probably due to the fact that an active preparation of this sort is diffi- 


cult to obtain.—Journal des praticiens, 1904, Nos. 35 and 36, pp. 594 
and 562. 


Phosphoric Acid—Dr. F. CauTrex asserts that this acid produces 
especially good results in patients with urinary hypoacidity. In neuras- 
thenic states, as well as in the various disturbances attendant upon 
pregnancy, and in chlorosis it is indicated. In arthritis patients good 
results are effected, providing the urine is watched for hyperacidity. 
In diabetics this manifestation should be guarded against also. In 
chronic rheumatism, as well as in arthritis deformans, the drug yields 
good results, as well as in eczema, psoriasis, acne, etc. In cachectic 
states, in convalescence, and in the anzemias of hot countries the acid 
acts well. In hyperchlorhydria it acts locally by restraining the secre- 
tion of hydrochloric acid and in hypochlorhydria it replaces the dimin- 
ished or absent normal acid. It retards abnormal acid fermentations, 
aids digestion, and increases the pancreatic and duodenal secretions. 
The acid is never toxic, as is the metal from which it is derived, a con- 
clusion at which the author has arrived after extensive use of it in 
therapeutics and animal experimentation. The dosage should never 
exceed 30 to 60 drops daily of a 36 per cent. solution of the anhydrous 
acid. Beginning dosage should be small.—La Presse médicale, 1904, 
No. 74, p. 588. 


Anhydro-oxymethylene-diphosphoric Acid in Therapeutics—MM. A. 
GILBERT and A. LippMANN consider the salts of this acid are indi- 
cated, and have most excellent effect in all conditions in which there are 
pathological manifestations due to defective assimilation of phosphorus 
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from the digestive tract and all states in which general nutrition is 
defective. They prescribe the magnesium and calcium salts of the acid 
in dosage of about 30 grains daily for the adult. The agent possesses 
not only purely nutritive qualities, but also dynamic properties, which 
produce an excitation of the nutrition of the tissues of the cell of the 
organism. ‘The authors report cases of chlorosis, pulmonary tubercu- 
losis, prolonged convalescence from acute diseases, osteomyelitis, neu- 
rasthenia, etc., in which the exhibition of the salts of anhydro-oxymethy- 
lene-diphosphoric acid have given most excellent results.—La Presse 
médicate, 1904, No. 73, p. 577. 


The Treatment of Diabetes Insipidus—Dr. B. Srein, after trying 
various drugs recommended for this malady—valerian, antipyrin, 
arsenic, opium, atropine, etc.—with very little effect, has treated a very 
resistant case with subcutaneous injections of strychnine. After twelve 
injections the quantity of urine was diminished from 15 to 12 quarts 
daily, during the four following weeks it was progressively diminished 
to 34 to 4 quarts; its specific gravity was about 1005. The polydipsia 
became less marked, and the body weight increased, and the patient, 
who had been able to walk only for a short time, became able to walk 
for from three to five hours. Healthy slumber also returned. The 
author commenced the treatment by injecting 0.015 grain of strychnine 
nitrate daily for five days, then after a remission of three days, 0.045 

rain were administered for a week; then another three-day remission 

ollowed by a week of injections of 0.075 grain doses. During the fourth 
week 0.15 grain was injected. There were no ill-effects from the treat- 
ment other than pain at the site of the needle punctures. It is important 
to commence with small doses and to gradually increase them. ‘The 
pee rer seems to act directly upon the disease, not alone upon the 
yuria, but the reason for its action is difficult of explanation.— 


0 
Manchener medicinische Wochenschrift, 1904, No. 36, p. 1606. 


Disinfection of the Gall-ducts and Internal Antisepsis—Dr. F. 
Kuan has arrived at the following conclusions, after experiments upon 
the fermentation of the bile in the gall-ducts. All liquid bile which is 
produced through fistule ferments to a greater abe extent when 
allowed to stand in the test-tube for from twenty-four to sixty hours. 
Bile which is secreted during the internal administration of sodium 
salicylate, menthol, or thymol, ferments more slowly and to a less degree 
depending upon the character and dose of the drug administered. ‘This 
anti-fermentative action needs a day or two for its establishment, 
depending upon the rapidity with which the drug is absorbed, and per- 
sists as long as the drug is administered. Experiments showed salicylic 
acid and its salts to be the most active agents in delaying biliary fermen- 
tation, and consequently to be the agents of choice in inflammations of 
the biliary passages.—Miinchener medicinische Wochenschrijt, 1904, 
No. 33, p. 1457. 


Diet in Hepatic Lithiasis—Dr. W. Ciemm, having in mind the 
theory that bacteria will not thrive in a gall-bladder unless there is 
stasis of bile, advises prophylaxis and treatment through re-establish- 
ing normal secretion of bile by means of hygiene and proper diet. A 
proper diet is one rich in fat. Saponifying substances markedly influence 
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the composition of the bile and cause cholesterine calculi to soften and 
diminish in size. Consequently, the author advocates a diet of milk, 
cream, butter, yolk of eggs, and fat meats. In feeble patients cod-liver 
oil is advisable. Mayonnaise is to be avoided, but vegetables cooked in 
fat and all forms of cake and biscuits are allowed. The fat used in 
cooking should be animal not vegetable. Exclusive milk diet is to be 
avoided, for it is likely to favor constipation. The need of carbohydrate 
food is supplied by green vegetables, potatoes, fruit, and bread crust. 
As slcaal dete not influence the secretion of bile, its temperate use is 
allowable. The drinking water should be carefully chosen, since cases 
in which there existed calculi composed of silicates from this source 
have been recorded. As an adjunct to the saponifying diet, sodium 
oleate, and inunctions of soapy substances are useful—Dvze Heilkunde, 
1904, No. 6, p. 241. 


Isopral, a New Hypnotic.—Dr. Escuie has used this remedy in 
50 patients affected with mental diseases and has proven its hypnotic 
value, especially in cases where chloral and morphine are contraindi- 
cated. Its dose is about 7} grains, either in powder or alcoholic solu- 
tion. In painful affections, dyspnoea, cough, etc., its action resembles 
that of freee but is more rapid. Untoward symptoms due to its use, 
especially upon the nervous system, the digestion, and the heart, were 
not noticed.—Fortschritte des Medizin, 1904, No. 6, p. 237. 


Stovaine as a Local Anesthetic—M. Rectvs, after employing this 
agent in 100 cases, concludes that the drug possesses at least as stron 


analgesic power as does cocaine, and is more powerful in this rega 
than any other substance which has been used in place of the latter 
drug. None of the toxic symptoms which have been observed as due to 
cocaine occur with stovaine. In one case the author observed slight 
pallor and precordial anxiety. A dose of three grains may be used, 
showing that the drug is less toxic than cocaine. Stovaine is, unlike 
cocaine, a vasodilator.—Le Progrés médicale, 1904, No. 28, p. 27. 


The Treatment of Prostatitis——Dr. Porosz advocates the use of 
faradism in this affection. A small electrode is placed in the anus and 
a larger one upon the abdomen. At first the current should be very 
weak, but may be strengthened as the patient becomes accustomed to 
it. The current causes the muscular tissue of the gland to contract and 
so expel the retained secretions. The author considers this treatment 
— to all acute cases—Wiener medicinische Presse, 1904, No. 

» p. 627. 


Guaiacol as a Dressing for Suppurating Wounds.—Dr. P. N. Prox- 
HOROV has employed, in the dressing of suppurating surfaces, gauze, 
upon which 20 or 30 drops of pure guaiacol have been sprinkled, With 
such dressings he has treated different forms of suppuration, among 
others, large phlegmons of the extremities with gangrenous spots, gas- 
eous infiltration, and deep necrosis, with excellent results. 

Dr. V. BIALOBJESKY, in a case of disarticulation of the shoulder for 
gangrene of the arm, was able to arrest the gangrene, which had already 
involved the pectoral muscles by means of compresses of gauze satu- 
rated with guaiacol,—La semaine médicale, 1904, No. 40, p. 320, 


PROGRESS OF MEDICAL SCIENCE. 


PEDIATRICS. 


UNDER THE CHARGE OF 
LOUIS STARR, M.D., 


OF PHILADELPHIA, 
AND 
THOMPSON 8. WESTCOTT, M.D., 


OF PHILADELPHIA, 


The Channels of Infection in Tuberculosis in Childhood —L. 
FORD (Lancet, September 24, 1904) has analyzed the post-mortem 
records of 339 cases of tuberculosis of all ages up to fourteen years, 
taken from the East London Hospital for Children. The records show 
that 48 per cent. occurred during the first two years, and 80 per cent. 
during the first five years of life. The writer reviews the recognized 
modes of infection: 1, inhalation; 2, ingestion; 3, inoculation, and 4, 
placental; the last two being exceedingly rare, are not given practical 
consideration. 

Although experimental evidence tends to show that the inspired air 
is free from foreign particles by the time it reaches the larynx, still, when 

articles are present in great numbers, it is possible for them to be 
inhaled even into the alveoli. This possibility is well shown by the fact 
that 49 per cent. of the cases were infected apparently through the 
mucous membrane of the trachea or larger bronchi. Ingested bacilli are 
liable to settle on any part of the alimentary tract, so that the mouth, 
fauces, and pharynx are thus common to both inhalation and ingestion. 
Bacilli passing through mucous membrane at any point are soon found 
to be present in the adjacent lymphatic and The frequency of 
lymphatic gland infection in children is shown by the fact that in 90 per 
cent. of the writer’s cases the lymphatic glands were involved, while in 
68 per cent. they were the primary foci. ‘That the lymphatic glands ma 
be secondarily infected through the blood stream is also considered. 
The probability of the beusaiel glands being primarily infected by 
bacilli entering originally through the intestinal wall is thought unlikely, 
for of 64 cases where the origin was obviously in the abdomen, only 18 
showed tubercle in any of the glands in the thorax, while the mesenteric 
glands were caseous in 62. 

The cases have been divided by the writer into three main groups, 
namely, thoracic, abdominal, and pharyngeal, according to the location 
of the oldest or primary focus. The thoracic cases number 212, or 62.5 
per cent. of the total number. In 34 of these cases the oldest lesion was 
in the lungs; in 167 in the thoracic glands, and in the remaining 11 the 
lesions in Both seemed to have been of the same age. This group is sub- 
divided into: 1, cases which showed no lesion in the intestine or mesen- 
teric glands; 2, cases which showed old lesions of the thorax, but also 
early involvement of the intestines or mesenteric glands, and 3, cases 
which were certainly thoracic originally but which showed intestinal 
lesions further advanced than the preceding subdivision. 
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The second group comprises those which showed the primary lesions 
in the intestines or mesenteric glands. These cases number 64, or 18.8 
per cent. of the total. These are further divided into: 1, cases which 
showed no thoracic lesions; 2, cases originating in the intestines, but 
showing evidence of recent thoracic infection, and 3, cases originating 
in the abdomen, but showing more advanced thoracic disease. Of the 
64 abdominal cases, 26 seemed to begin in the intestines and 29 in the 
mesenteric glands, while in 9 the lesions apparently commenced simul- 
taneously in both. 

The writer calls attention to the abdominal cases in reference to the 
ages of the children. Only 10 per cent. of the cases in the first year were 
aedemiiall in origin, 17.5 per cent. in the second year, 31 per cent. in 
the third year, and 16 per cent. in the fourth year, or an average of 18.1 
per cent. for those years, as against 18.8 per cent. for all ages. ‘Thus, 
instead of the proportion of abdominal cases to the total cases of tubercle 
being greater in the first four years, with the exception of the third year, 
the figures are lower than the average at all ages. Still’s figures corre- 
spond closely with the above. 

The frequency of primary abdominal tuberculosis among children in 
Great Britain is noted, and the figures compared with the reports from 
other countries. Of 1119 cases of tuberculosis collected in Great 
Britain, 214, or 19.1 per cent., were primary abdominal cases; in the 
United States only 13 cases of 434 were abdominal in origin; while in 
France and Germany ten observers have recorded only 9 cases out of 
364, or 2.5 per cent. A satisfactory explanation of the greater frequency 


_ of abdominal tuberculosis in Great Britain than on the continent is not 


forthcoming. The writer believes that the more general use of sterilized 
milk and better ev and regulation of cattle may partly explain 


it. But when considering the possibility of cows’ milk being responsible 
for this -high percentage of moe seat cases, attention must be called to 
the class of children under consideration. The writer’s cases were all 
drawn from the poorest families of the East End of London, by whom 
cows’ milk is considered an expensive article of diet. When milk is 
used it is usually boiled or “scalded,” but more often its substitutes— 
condensed milk and patent foods—take its place. Consequently, the 
chances of a child taking any quantity of virulent tubercle bacilli with the 
milk are greatly diminished. As two years is about the limit of milk a; 
in this class, it follows that primary abdominal tuberculosis should 
most pronounced in the first two and a half years of life (allowing an 
incubation period of some months), since most milk is taken during 
that period. It has, however, already been seen that primary abdom- 
inal tubercle is -proportionately less frequent during these years than 
in the later years of childhood. 

The next group (pharyngeal cases) includes 13 cases infected through 
the fauces, pharynx, naso-pharynx, or middle ear. Of these, the middle 
ear was responsible for 4, the pharynx or fauces for 5, 1 of these originat- 
ing in the tonsil. The origin of the remaining 4 cases was not so clear, 
as the tracheal glands were caseous, but the pharynx was probably the 
seat of entrance. The number of cases infected through these channels 
is considerably underestimated, since only a small proportion of the 
cases ever reach the post-mortem room, as the disease usually remains 
localized and is frequently cured. 

A large group of cases of doubtful origin, 50 in number, remains, and 
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includes cases where the peritoneum alone, the liver or spleen only, the 
spine or the hip-joint alone, showed tuberculous lesions. Also cases in 
which the lesions in the thorax and abdomen were too far advanced to 
give any clue as to the method of infection. 

In conclusion, if the middle-ear cases are regarded as infected by 
inhalation, the tonsil case as an alimentary infection, and the remaining 
pharyngeal cases as doubtful, then inhalation would account for 216 
cases, or 63.7 per cent., and ingestion for 65, or 19.1 per cent., the 
remaining 17 per cent. being of doubtful origin. 


OBSTETRICS. 
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EDWARD P. DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE; PROFESSOR OF OBSTETRICS 
AND DISEASES OF INFANCY IN THE PHILADELPHIA POLYCLINIC; CLINICAL PROFESSOR 
OF DISEASES OF CHILDREN IN THE WOMAN’S MEDICAL COLLEGE; VISITING 
OBSTETRICIAN TO THE PHILADELPHIA HOSPITAL, ETC. 


The Treatment of Accidental Hemorrhage.— At the last meeting of the 
British Medical Association, Macan (British Medical Journal, 1904, 
No. 2286) read an interesting paper upon this subject which received 
full discussion. 

This condition arises from accident, from disease, and from some 
failure in the mechanism of labor. As regards the mechanism of 
accidental hemorrhage, he finds that the healthy uterus cannot be 
distended to any considerable extent by blood pressure. The placenta 
has great power of accommodating itself to changes in size of its site, 
and is not so easily separated as the membranes. Gravity and peri- 
staltic action of the uterus need not be considered. In spreading, the 
hemorrhage will follow the line of least resistance. 

Accidental hemorrhage is caused by increased action of the heart, 
obstruction to the return of venous blood to the uterus, disease of the 
uterine vessels, sudden lessening of intrauterine tension and diminution 
in size of the placental site. When the heart action is slowed, the 
tendency of the hemorrhage is to stop; increased intrauterine tension 
from effused blood or intrauterine contraction or adhesions also tends 
to stop the bleeding. The formation of thrombi produces a like result. 

On the other hand, increased heart action, fresh separation of the 
——— diminished coagulability of the blood, a very rapid flow of 

lood, with adhesions between the placenta and membranes to the 


uterine walls, tend to increase the bleeding. Diminished intrauterine 
tension has an important bearing and may arise from the giving way 
of the uterine walls, the absence of uterine contractions, blood escaping 
from beneath the placenta or rupture of the membranes. 

Where hemorrhage is but slight and from the centre of the placenta 
it may remain internal. Adhesions between the placenta and mem- 
branes or wall of the uterus, distensibility of the uterine wall and the 


| 
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resenting — acting as a plug tend to cause the hemorrhage to remain 
internal. When these conditions are not present, especially when the 
bleeding begins near the margin of the placenta, blood will escape 
externally. 

It is very important in these cases to consider the effect of rupturing 
the membranes and the effect produced by contractions of the uterus 
on the hemorrhage. 

Rupture of the membranes lessens intrauterine tension and tends to 
increase hemorrhage. Uterine contractions do not cause hemorrhage 
to stop, for it is not the contraction of the womb but its retraction which 
controls bleeding. Uterine contractions may cause hemorrhage when 
the contraction ring is high in the abdomen and the site of the placenta 
is lessened, when there is delay in the birth of the after-coming head 
or when a shoulder presentation is neglected. After the birth of the 
first of twins, or where excessive amniotic liquid escapes, the uterus 
often contracts but does not retract and hence hemorrhage arises. 
During a contraction, hemorrhage is arrested if the supply of blood 
is cut off and intrauterine tension is increased. 

As regards diagnosis, we cannot distinguish between a low insertion 
of the placenta with bleeding and external accidental hemorrhage. In 
recognizing internal hemorrhage, when symptoms of shock with 
abdominal pain are present, we must suspect hemorrhage but frequently 
we cannot it it until after the expulsion of the placenta. When 
the hemorrhage is concealed, we appreciate its nature from the fact 
that the symptoms are out of all proportion to the quantity of blood 
lost. It is of great importance to know if possible how much of the 
hemorrhage is internal. 

In the matter of treatment, we may hope to prevent this accident by 
curing endometritis, by lessening arterial tension and venous con- 
gestion, ' dealing with nephritis and by giving remedies which shall 
increase the coagulability of the blood. 

In the treatment of hemorrhage itself, we try to arrest hemorrhage 
without emptying the uterus if possible. This may be attempted by 
placing the patient at absolute rest, giving opium and lessening con- 
gestion by salines. We may prevent the escape of blood by firmly 
tamponing the vagina or cervix and by making firm pressure on the 
uterus, either by the hand or with the vaginal tampon and abdominal 
binder, aided by a perineal compress and bandage we may increase 
uterine tension, thus causing the emorrhage to cease; measures which 
retard the flow of blood help in the formation of thrombi. 

Macan believes in the Rotunda method of tamponing for this con- 
dition. This method has been developed by Purefoy, a master of the 
Rotunda, as follows: For tamponing, sterilized cotton-wool in masses 
the size of a large walnut, soaked in an antiseptic solution, is used. 
After preliminary cleansing and the use of the catheter, the fingers of 
one hand are used as a speculum, the tampons are wrung dry and 
packed firmly about the cervix. This is done as tightly as possible 
until no more can be introduced into the vagina. A tion strip of 


iodoform gauze is then placed over the tampons, projecting from the. 
vagina and forming a firm perineal pad. strong binder is firml 

pinned from above downward, starting above the fundus, and to this 
is added a firm perineal bandage, the whole making very tight com- 
pression. The after treatment consisted of warmth, warm liquid food 
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and one-half grain of morphine hypodermically; the physician is 
notified if uterine contractions begin, if the perineal pad begins to bulge, 
if hemorrhage comes through the dressings or if the patient grows 
faint. Of 43 cases so treated, 2 died; one undelivered from hemorrhage, 
the other from rupture of the uterus. In conducting labor in these 
cases, the membranes must not be ruptured if possible. If pains 
become vigorous, the perineal bandage and part of the tampons should 
be removed. The contractions of the uterus will force out the remainder 
and the membranes should not be ruptured until full dilatation is secured. 

In summing up his paper, Macan states that, from his personal 
experience, he is entirely in favor of performing Cesarean section in 
these cases in preference to rapid dilatation of the cervix. He would 
be in favor of vaginal Cesarean section. 

He believes that rupture of the membranes is not good treatment of 
this complication unless it causes rapid expulsion of the child. Where 
during labor the membranes persist unbroken in the second stage 
and hemorrhage begins, such bleeding is immediately controlled by 
rupture of the membranes and the termination of labor. 

Galabin has seen accidental hemorrhage completely internal from 
partial degeneration of the placenta with living fetus. He believed 
that rupture of the membranes is followed by increased intrauterine 
tension and hence that it tends to diminish hemorrhage. He did not 
find on examining the statistics of the Rotunda before treatment by 
tamponing was introduced a very great improvement in the mortality. 
He thought Cesarean section might in some cases increase shock to a 
fatal issue. 

Kerr, of Glasgow, has observed a mortality of 20 per cent. in these 
patients with an infantile mortality of 95 per cent. Some cases had 
recovered with no other treatment than rest, the hemorrhage ceasing 
spontaneously. If the operator decided to rupture the membranes, he 
thought that a foot should be brought down in addition. In severe 
cases he believed that Cesarean section was distinctly indicated. 

Byers was also in favor of Cesarean section in concealed accidental 
hemorrhage. Where the hemorrhage was external with absence of 
labor pains, he believed in the Rotunda method of tamponing. He 
called attention to statistics from the Rotunda of 56 cases ane orcible 
delivery was employed in serious conditions with six deaths. In a 
second series of 57 cases where forcible delivery was not done but 
tamponing was used instead, there were but one death. In the last 
two reports from the Rotunda there were 34 cases without a death. 

Nicholson had seen good results from dilating the cervix and ay 
ing the uterus and especially with the use of bipolar version. He had 
seen good results from giving ergot, digitalis and quinine after delivery 
of these patients. He had seen after delivery continuous hemorrhage 
from the lower uterine segment. This was best treated by tamponing 
with iodoform gauze wrung out of adrenalin solution. The injection 
of saline solution was also useful in these cases. 


Treatment of Birth Paralysis of the Upper Extremity by Suture of 
the Fifth and Sixth Cervical Nerves.—In the British Medical Journal, 
October 22, 1904, Kennedy contributes further histories of cases of 
birth paralysis of the upper extremity treated by suture of the fifth 
and sixth nerves. 
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He believes that the lesion is caused by stretching the nerve cords. 
This is brought about when the shoulder is forcibly depressed and the 
head bent to the opposite side and rotated. In this position, the junction 
of the fifth and sinth | nerve is under its greatest tension while the lowest 
cords are scarcely at all affected. This position may be brought about 
in any presentation by forcible traction, and hence this accident is 
independent of the fetal presentation. 

On operation, the lesion found consisted of cicatricial tissue making 
pressure and resulting from incomplete rupture of the nerve; rarely 
the cicatricial tissue is found outside the nerve trunk and surrounding 
it. The operation consists in excising cicatricial masses and suturing 
the nerve together. Before dividing the nerves, electrical stimulus was 
applied and the loss of the conduction carefully ascertained. Mechanical 
stimulation may be used as desired and produces the same results. 

The operation should be done as soon as possible after the receipt 
of the injury. It is well to wait two months with the hope of spon- 
taneous recovery, testing the electrical reactions during this time. 

In cases where the lesion is an old one and electrical stimulation as 
ordinarily applied produces no result, the skin may be opened by a 
stab wound with a tenotome and a sterilized wire electrode passed 
directly downward to the muscle. In this way the reaction of the 
muscle may be accurately tested. 

In eight cases in which operation was done, seven had been successful 
in various degrees. This accident occurred in the practice of competent 
obstetricians and was no evidence of carelessness or unskilful practice. 


GYNECOLOGY. 
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Ileus after Laparotomy.—In a discussion on this subject before the 
Dresden Gynecological Society oe fir ikologie, No. 27, 
1904), LEoPoLD stated that he had seldom met with this complication 
of late years, and attributed it to improved technique and more rapid 
operating. In the majority of cases it is due primarily to sepsis. As 
prophylactic measures he mentions complete control of oozing, pro- 
tection of the intestines during operation, and a careful search for any 
possible imprisoned loop of gut before closing the cavity. 

Peters stated that he gave no purgatives before operation, but only 
enemata, in order to disturb the intestines as little as possible. 

_ Goldberg reported two successful and one fatal secondary opera- 
tions for ileus, due to adhesion of a loop of gut. He cited a fourth 
case in which eleven (!) abdominal sections were performed for the 
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relief of intestinal obstruction which first developed nine years after 
the primary operation. As he expressed it, the peritoneum was literally 
in a condition of general granulation (Ausgranulieren.) Finally the 
gut was resected and an artificial anus was successfully established. 

Wagner-Hohenlobese, in closing the discussion, contended that 
ileus was nearly always of inflammatory origin. He did not believe 
that the length of the incision had anything to do with the conditions. 


Adrenalin in Gynecology —Peters (Zentralblatt Gyndkologie, 
No. 27, 1904) uses a 1 : 2000 or 1: 3000 solution of the + see on an 
applicator within the uterine cavity to control hemorrhage after curette- 
ment, especially in cases in which he proposes to introduce a 30 per 
cent. formalin solution as a caustic. He has also found it of value in cases 
of metrorrhagia, especially when combined with solutions of suprarenal 
capsule. He recommends it also in cases of chronic urethritis, but 
regards it as especially valuable in vulvitis and pruritus, even when 

uite acute. He applies solutions of from 1000 to 3000 to the vulva, 
allowing them to remain in contact with the parts from two to five 
minutes. 


Cysts of the Spleen. Monnier (Beitrage zur Klin. Chirurgie, Band 
xli., Heft 1) has been able to collect only 13 cases of non-parasitic 
cysts of the spleen, to which he adds another successful splenectomy 
from Krénlein’s clinic. The condition is most common in women, and 
the etiology is obscure, trauma being a recognized cause. Multiple 
cysts of the spleen, as large as a pea or cherry, are common, but they 


seldom st into large tumors. Their growth is slow, is attended 


with attacks of pain and vomiting, and later with pressure-symptoms. 
Changes in the blood are rarely observed. There is a temporary 
leukocytosis after operation. In the writer’s case a peculiar peri- 
splenitic crepitus was felt. All the 14 cases Gondaaend successfully, 

ifferent measures being adopted—simple puncture, incision and drain- 
age, enucleation, and splenectomy. 


Aspirin in Obstetrics and Gynecology. — Gorn (Medizinische Blitter, 
No. 6, 1904) reports 276 cases in which he found this drug a valuable 
analgesic, especially in dysmenorrhoea and inoperable carcinoma. He 
used it also successfully for the relief of painful uterine contractions 
after labor and curettement; 7 grains are administered every half hour 
until pain is relieved. If no effect is obtained after four doses have 
been given it is inferred that there is no use in continuing the drug. 
In cancer cases 15 grains are given at once. No unpleasant after- 
effects were observed in any instance. 

[We have now under observation a case of recurrent cancer following 
hysterectomy in which 5 grains of aspirin always give prompt relief 
after codeine had been used in vain.—H. C. C] 


Thigenol in Gynecology.—NauMANN (Deutsche Arzte-zeittung, Heft 
19) has tried this sulphur compound in 100 cases, as a substitute for 
ichthyol, and finds that it is not only a more powerful local analgesic 
but is free from odor and does not soil the patient’s linen. He uses 
it in metritis, erosions of the cervix, enlargements of the adnexa, and 
pelvic exudates, also in acute urethritis. 
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Cystitis after Gynecological Operations—Baiscn (Beitrige ziir 
Geburtshilfe und Gynédkologie, Band viii., Heft 2) reports 40 cases 
which were examined bacteriologically on the first day of their incep- 
tion. He found streptococci in six specimens of urine, staphylococci 
in 34, and in 10 colon bacilli in addition to the two former. The latter 
were never found in any urine before operation, but in cystitis persisted 
as late as the third or fourth week. He concludes that post-operative 
cystitis is due to primary staphylococcus or streptococcus infection, 
with subsequent infection with the colon bacillus. Repeated exami- 
nations of the urethra, vestibular region and vulva convinced the writer 
that the infection always comes from without, and usually through 
catheterization. He recommends that every effort be made to induce 
the patient to void her urine spontaneously after. To this end he 
injects half an ounce of sterilized boroglycerin into the full bladder 
on the evening following the operation. This generally causes the 
patient to urinate within the course of five minutes. If it is absolutely 
necessary to use a catheter, as soon as the bladder is emptied he injects 
500 c.c. of a 3 per cent. solution of boric acid. In this way he believes 
that it is possible to practically eliminate post-operative cystitis. 

Rosenstein (Zentralblatt fiir Gynikologie, No. 28, 1904), in com- 
menting upon Baisch’s paper, thinks that “‘prevention is better than 
cure.” He reports the results of his observations in Israel’s clinic, 
where, by using a double catheter, devised by himself, a series of 34 
cases were catheterized with only a single case of cystitis. The instru- 
ment consists of an outer tube which is introduced only as far as the 
urethral sphincter, when the catheter proper is pushed through it into 
the bladder, without coming in contact with the external genitals. 


Ectopic Gestation Associated with Acute Suppuration—HirTscx- 
MANN (Zentralblatt fiir Gynikologie, No. 27, 1904) reports a case of 
ruptured ectopic (at the isthmus) in which the portion of the tube 
between the uterus and the ovum was filled with pus containin 

onococci. The outer two-thirds of the tube were perfectly normal. 

he writer infers that the acute inflammatory process resulted from 
the closure of the tube preceding the development of the ectopic, and 
proves that nidation is not prevented by a purulent condition of the 
mucosa. 


Malignancy of Ovarian Cysts.—-In a discussion on this subject 
before the French Congress of Obstetrics and Gynecology (Annales 
de Gynécologie et de Obstétrique, July, 1904) CERNE stated his conclu- 
sions as follows: 1. Any ovarian cyst may become malignant. 2. There 
is no authentic case of recurrence after the removal of a paucilocular 
cystoma containing fluid of low specific gravity and lined by typical 
epithelium. 3. All other varieties may recur after removal, the papil- 
lary being most prone to metastasis. 4. However, cures have often 
followed the extirpation of papillary cysts, even when the peritoneum 
was involved. 5. Atleast one-fourth of these cases are really malig- 
nant, and terminate fatally. 

Lejars, in continuing the discussion, stated that in his experience 15 
per cent. of all cases of cystoma were malignant. Ascites was always a 
suspicious Per oa and he regarded bilateral cysts as so doubtful as 
always to justify hysterectomy. 
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Pozzi disagreed with the first speaker in believing that a large pro- 
portion of papillary cysts were benign. Implantation of papillary 
— on the adjacent peritoneum should be carefully distinguished 
rom true — metastasis, since the former was far from being 
an evidence of malignancy. A certain number of cysts undergo true 
cancerous degeneration, but this change is usually circumscribed at 
the outset, and cannot be positively determined at the operating-table. 
He concludes that in the absence of true metastasis and cachexia the 
surgeon should proceed as in an ordinary ovariotomy. Both ovaries 
should be removed if one shows only commencing papillary degenera- 
tion, especially if the patient is near the menopause, and hysterectomy 
is also usually indicated. Drainage is always indicated in the presence 
of ascites(?). Even in an inoperable case an explorative incision is 
often beneficial. 
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Local Anzsthesia of the External Auditory Canal and Middle Ear. 
—Von Eicxen (Verhandlungen der Deutschen Otol. Gesell., Berlin, 
May 21, 1904) states that infiltration anesthesia is impracticable on 
account of the tense union between the skin and the cartilage or bone. 
The freezing method as well as the application of solutions of anzs- 
thesin have given no telling results. 

Brauns showed the possibility of doing major operations by inject- 
ing a weak solution of cocaine with a trace of adrenalin in the neighbor- 
hood of the corresponding nerve roots to the part operated on. 

The ramus auriculotemporalis nerve innervates the posterior wall 
of the auditory canal and a branch of the auriculotemporalis inner- 
vates the anterior wall. These nerves enter at the junction of the fibro- 
cartilaginous and osseous portions of the canal and send branches to 
the drum membrane. 

The ramus auricularis enters the tympanomastoid fissure, therefore, 
very near the body surface, and is best injected in the posterior fold 
of the auricle slightly above the tip of the mastoid, inward and some- 
what backward. The canal branch of the auriculotemporal nerve is 
best injected with the patient’s mouth wide open, the needle being 
carried in a direction parallel to the anterior wall of the canal and the 
injection made at a point 2 cm. from the tragus. In children the dis- 
tance inward is somewhat less. 

The point of injection may be made painless by freezing with ethyl- 
chloride and by injecting a small quantity of the fiuid at the moment 


OTOLOGY. 367 


of introduction of the needle. There is no danger of harming the 
facial nerve. 

Von Eicken injected 1 c.c. of 4 per cent. solution of cocaine, to 
which was added 2 drops of adrenalin, and after a few minutes the 
external auditory canal became completely anzsthetic. Complete 
anesthetization of the drum membrane was not effected because the 
a side of the drum is innervated from the carotidotympanicus 

exus. 

. It takes a few minutes for the cocaine to act, the adrenalin causing 
the maximum contraction of the vessels and acting like a ligature. 
By using so small an amount of cocaine as 5 mg. intoxication in the 
adult is practically avoided, but with children even less should be 


used. 

This method has thus far been used only in cases of furunculosis of 
the canal, it being possible to make broad openings and curette them 
without causing pain. Von Eicken has not yet experimented with 
exostoses and new-growths. 

This method is especially useful in cases of foreign bodies difficult 
of extraction, and as a substitute for general narcosis and the laying 
free of the canal wall from behind. 

Von Eicken hopes ultimately to be able to incise the drum-head pain- 
lessly under this local anesthesia, and is experimenting in that direction. 

At the Heidelberg clinic the drum-head is made anesthetic before 
incision by means of a 40 per cent. solution of cocaine which is left in 
contact for some time, and, in cases where a perforation of Schrapnell’s 
membrane exists, the tympanic cavity is made anesthetic by application 
of cotton sticks soaked with 40 per cent. solution of cocaine, and 
hammer-incus extraction is easily and painlessly done without general 
narcosis. 


Thiosinamine Treatment of Chronic Middle-ear Oatarrh.—Mar- 
TIN SuGaR (Arch. f. Ohrenh., Bd. lxii., H.3 u. 4, S. 241). In this paper 
the author quotes Grunnert as saying that the pathological anatomy 
of sclerosis unquestionably points the way to internal treatment of 
chronic middle-ear catarrh. 

The chemical formula of thiosinamine, the value of which in the 


treatment of lupus was first shown by Hebra in 1892, is C8<NHGH, 


and is obtained by a an alcoholic mustard solution with NH, 


at 100° under pressure. It is colorless, bitter-tasting, odorless in a 
pure state, soluble in water, and especially so in alcohol and ether. 
After giving a résumé of its uses in general medicine, Sugar tells of 
his experience in its use in treatment of the ear. He used it subcuta- 
neously and also in a 10 per cent. glycerin-water solution, 5 or 6 
drops of which were blown into the tympanic cavity through the 
catheter. Sugar thinks its worth is clear in cases of hindered or abolished 
function of the fenestre of the middle-ear cavity, what Panse called 
in his monograph “difficult hearing through rigidity of the middle-ear 
fenestree,” whether brought about through rigidity of the stapes, through 
adhesions or rigidity of the annular ligament, or independent rigidity 
of the round window, or disease of both windows, or hammer and incus 
fixation, that is, ankylosis of their joints, so long as they had not come 
to ossification. Furthermore, the treatment appears to be applicable 
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to cases of cloudiness of the drum-head; beginning calcification and 
thickening of the drum-membrane; in thickening and fibrillary con- 
nective-tissue changes in the mucous membrane of the middle ear; in 
new-formed connective-tissue membrane and ligaments which cause 
abnormal] union of parts of the sound-conducting apparatus; in con- 
nective-tissue atrophy of the ligament of the tensor tympani muscle, 
thereby causing partial retraction of the drum-membrane; in connective- 
tissue changes of the stapedius muscle without atrophy, and in arthritic 
processes of the joints of the ossicles. In cases where there is osteo- 
porosis of the labyrinth capsule the thiosinamine treatment has not 
proved of service. 

Thiosinamine is likewise indicated in cases of narrowing of the 
tympanopharyngeal tube through rhinoscleroma and also in cases of 
keloid of the lobule; the drug also acts on scar tissue and adhesions 
left after chronic suppurative otitis. 

In two cases of = aaa catarrh Sugar inflated five to six drops of 
the glycerin-water solution daily into the middle ear. In one case in 
which the drum-membrane was adherent it became movable after 
three weeks’ treatment, the hearing improved, and the subjective dis- 
turbances decreased. 

Small amounts of a 15 per cent. alcoholic solution were also injected 
into the mastoid region and larger amounts into the arm without harm 
or discomfort other than a slight burning at the point of injection. 
The 10 per cent. glycerin-water solution has the disadvantage that it 
precipitates on standing and must be warmed before using. 

Thiosinamine is indicated, outside of catheter treatment, in the 
early stages of otosclerosis in young patients without hereditary taints, 
and in syphilitic middle-ear disease where pilocarpine has often been 
used without results; it should not be used in the course of an inflam- 
matory process. 

That connective-tissue adhesions actually become changed by 
thiosinamine cannot, after the histological findings of Glas, be oubted, 
and all writers on this subject speak of the elective affinity of thiosina- 
mine for scar tissue, but only by further experimentation can the exact 
value of this drug be determined. 


Manifestations of Traumatic Hysteria in the Organ of Hearing.— 
Dr. Ernest Barta (Archives of Otology, December, 1904) reports two 
interesting cases of hysterical deafness, the first in a young girl, aged 
eleven years, who was frightened by a dog leaping suddenly upon her in 
the dark. She was able to relate, in a stammering voice, what had hap- 
oat to her, but soon lost her speech and moved her arms convulsively. 

n the following day she had apparently entirely recovered, but there was 


a complete bilateral deafness, which ei. Sag eight days later with- 


out treatment, but recurred when, a week later, she was startled in the 
dark by the sudden appearance of a friend. In this second attack the 
deafness was complete to all tests, but musical sounds were unconsciously 
heard, and at the end of two weeks the general hearing was again normal. 

The second case was that of a man, aged twenty-one years, who, a 
few hours after attempting to dive, felt blood oozing from the left ear, 
and on the following day noticed an impairment of hearing in the same 
ear. Examination of the ear showed nothing abnormal, with exception 
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of a small cicatrix in the drumhead and a sensitiveness on pressure at 
the tip of the left mastoid process. The whispered voice was not heard 
in either ear, and the spoken voice only close to the right ear. The 
tuning-fork was not heard by bone conduction upon either side, and by 
air conduction on the right side only. There was tinnitus, which disap- 
peared at the end of two days. The tactile sense of the integument of 
the left external auditory meatus and the left drumhead was normal, 
but the entire left half of the body was hyperesthetic, and convulsive 
movements were noticeable in different groups of muscles. 

The sensory paralysis gradually increased, and after ten days the 
entire left half of the body had become anesthetic. The temperature 
sense was also lost. There was anosmia, and the oral, pharyngeal, 
laryngeal, and nasal mucous membranes were insensitive to touch. 
The sense of taste on the left side of the tongue was wanting, but 
remained normal on the right side. Ophthalmoscopic examination 
showed the fundi to be normal, but the visual field was decreased in 
both eyes, and the conjunctiva less than normally sensitive. Under 
careful observation of the succeeding symptoms it was found that while 
the tactile sense of the left external ear and the canal was wanting and 
the ear apparently totally deaf to sounds aerially conveyed and by bone 
conduction, the mastoid region was hyperesthetic. With the right ear 
tightly closed the patient would sing accurately a note struck upon a 
plano, and would, moreover, sing five or six notes in musical sequence. 

This condition remained unchanged for months, with the addition of 
certain morbid feelings, treatment, including hypnotism and metallo- 
therapy, were of no avail. Ten weeks after the onset of the disease the 
patient had total night blindness, and had to be led about after sun- 
down, and there was marked decrease in sight, minus glasses bringing 
the vision up to 6/15 of normal only. 

Barth believes the cause of this curious train of symptoms to have 
been mental entirely, the exciting cause being the impression made 
by the oozing of the few drops of blood from the ear, there being no 
inflammatory symptoms to account for the persistent tenderness of 
the mastoid process. 


DISEASES OF THE LARYNX AND CONTIGUOUS 
STRUCTURES. 


UNDER THE CHARGE OF 


J. SOLIS-COHEN, M.D., 


OF PHILADELPHIA. 


Primary Malignant Endotracheal Tumor.—Drs. Jupson DALAND 
and JosePpH McFar.anp present a preliminary report with illustra- 
tions, macroscopic and microscopic (Journal of the American Medical 
Association, September 3, 1904) of a case of primary malignant endo- 
tracheal tumor in a woman, aged thirty-four years, as detected at the 
autopsy ten hours after death from suffocation and exhaustion, seven 
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months after the onset of cough followed by dyspnoea and expectora- 
tion. A papillomatous tumor about the size of the distal phalanx of an 
adult finger was discovered at or about the lower third of the anterior 
wall of the trachea, extending almost to the bifurcation, measuring 
5x34 cm., and occupying more than three-fourths of the calibre of the 
tube. Immediately beneath this growth were a few moderately enlarged 
glands about the size of a marrowfat pea, which were firmly adherent 
to the outer wall of the windpipe at a region corresponding to the place 
where the innominate artery comes in close relation with the trachea, 
at which point the recurrent laryngeal nerve was compressed by the 
enlarged glands and inflammatory exudate. 

As a result of the microscopic examination, the situation of the tumor, 
the peculiarity of the cells of which it was composed, the partial corni- 
fication of the cells, it was suggested that the tumor had developed 
from an inclusion of an cesophageal epithelium in the wall of the cauben 
during embryonal life. 


Adenocarcinoma Occupying all of the Sinuses, Nose, and Orbits.— 
At the recent meeting of the American Laryngological, Rhinological, 
and Otological Society, held in Chicago, May 30 to June 1, 1904 (Amer- 
ican Medicine, July 2, 1904), Dr. Witt1am H. Dup.ey, of Easton, Pa., 
read a paper and presented a pathological specimen from a patient, 
aged sixty-three years, who had undergone a number of operations for 
growths in the nose, rhinopharynx, maxillary sinus, and orbit, con- 
tinuing to involve one sinus after another until the whole anterior por- 
tion of the head had become one mass of adenocarcinomatous tissue. 


An examination of the bisected specimen showed practically none of 
the osseous framework of the head, except the sphenoid and frontal 
bones; and a portion of these was also absorbed. 


Nasal Obstruction as Cause of Deafness without Other Disease of 

the Hearing Apparatus—Dr. MackeEnzik, of Wellington, 
N. Z., reports (Journal of Laryngology, Rhinology, and Otology, June, 
1904) a case of a healthy man, twenty-four years, who became 
deaf after having his nose treated with electric cautery for difficulty in 
breathing. 
Dr. found both nasal passages closed by adhesion of the 
external walls to the septum. Under chloroform he separated the adhe- 
sions with a probe-pointed bistoury, and prevented readhesions by the 
insertion of a long slip of celluloid from a photographic film. Healing 
= lace readily, and the patency of the passages was soon re-estab- 
ished. 

A fortnight after the operation hearing was distinctly better, the im- 
provement having been noticed suddenly. ‘Tests with the tuning-fork, 
whistle, watch, and spoken voice showed the hearing distance to be up 
to the average, and the range of hearing to be good. 


Tuberculosis of the Tonsils—In a paper upon “The Significance of 
Tuberculous Deposits in the Tonsils,” read at the late meeting of the 
American Medical Association, Dr. GzorcE B. Woop, of Philadelphia 
(American Medicine, June 11, 1904), expressed his opinion as the result 
of an exhaustive study involving much original research that tubercu- 
losis of the tonsils occurs secondarily with almost every advanced case 
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of pulmonary involvement, and that it occurs as a primary infection in 
about 5 per cent. of all hyperplastic, faucial, and pharyngeal tonsils. 


Recurrent Papilloma of the Larynx of Forty Years’ Duration.—At 
the recent meeting of the American a ical, Rhinological, and 
Otological Society, held in Chicago, Ill., ae 30 to June 1, Dr. 
WituiaM L. Cu.Bert, of New York, reported a case (American Medi- 
cine, July 9, 1904) of a lady from whose larynx in 1864 an amount of 
tissue equal in bulk to a small hen’s egg was removed endolaryngeally 
by the late Dr. Elsberg. Recurrence required subsequent removal 
after access by thyrotomy. Aphonia and dyspnoea of the patient were 
completely relieved, and remained absent for more than twenty years, 
when a return of the growth was apparent, and the patient came under 
the care of the late Dr. Rufus Linton, who sume the ever-recurring 
growth many times during the next ten years. After two or three years 
of comparative freedom from symptoms the patient came to Dr. Cul- 
bert in a desperate condition iat dyspnoea due to a papillomatous 
growth covering the entire larynx with the exception of a small opening 
of about the circumference of a thin lead pencil. The growth was 
attached by a broad base throughout the right and upper parts of the 
larynx, to the epiglottis, and to a lesser extent of the right side of the 
larynx. These recent growths were removed with cutting ring-forceps 
in a number of sittings, and were papillomas, pure and simple. Restora- 
tion of voice and free respiration were ures but the growth increased 
in size when let alone. 


PATHOLOGY AND BACTERIOLOGY. 


UNDER THE CHARGE OF 
SIMON FLEXNER, M.D., 


DIRECTOR OF THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, NEW YORK. 
ASSISTED BY 
WARFIELD T. LONGCOPE, M.D., 


. RESIDENT PATHOLOGIST, PENNSYLVANIA HOSPITAL, PHILADELPHIA. 


Cytology of Pleural Effusions—VarGas-SuaREz (Beitrige zur 
klinik der Tuberkulose, 1904, Band ii., p. 201) discusses the origin and 
significance of the cells found in pleural effusions. He advises the 
May-Griinwald method of fixation and staining, but if thin smears are 
made from a specimen of the exudate, centrifugalized before clotting 
has occurred, Wright’s method of staining gives excellent results. 

The author discusses the various theories held as to the production 
of the true lymphocytosis and the formation of pseudolymphocytes in 
exudates, and reviews the literature as to the diagnostic value of the 
cells. He reports his 2 meg findings in fifteen so-called idiopathic 
pleurisies, where lymphocytes were in large excess; two cases, one of 
tuberculous, the other of rheumatic origin, which were nearly free from 
cell elements, and two cases of mechanical effusion, where endothelial 
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cells often in “placards” were seen in numbers. He also reports cases 
where an increased proportion of eosinophiles was found, one being 
general carcinosis, in the exudate of which cancer cells were present; 
and two being of obscure origin, where there was an eosinophilia in the 
blood. In two instances the author was able to make a certain diag- 
nosis of carcinoma by the discovery of tumor cells in the exudate. From 
his own work and the review of the literature he draws the following 
conclusions: 

The majority of the lymphocytes occurring in pleural effusions are 
true lymphocytes, derived by active migration from the blood of lymph 
vessels. They are not degeneration products of endothelial cells, nor 
are they oe eee cells derived from the fixed tissues. 

A small part of the lymphocytes are derived by the dividing of poly- 
morphonuclear leukocytes, the so-called pseudolymphocytes being thus 
formed. A predominance of lymphocytes in pleural effusions is charac- 
teristic of the mild inflammations of the pleura. This has nothing to 
do at all with the lack of fluid of the tissues, as Neuman considered, 
but is dependent upon a mild irritation which calls forth a lymphocytic 
exudate. Since such slight irritations of the pleura are generally due 
to tuberculosis, the lymphocytosis of the exudate forms a strong argu- 
ment for the assumption of a tuberculous infection. The presence of 
numerous endothelial cells in the exudate indicates that affection of the 
pleura is not of an inflammatory nature, and numerous polymorphonu- 
clear leukocytes establish the fact that there is an inflammation of the 
pleura due to a more or less violent infection. In primary tuberculous 
pleurisy polymorphonuclear leukocytes are found in numbers only in 
“ early cases or in mixed infections (empyema). 

osinophiles in the pleural exudate are probably not called forth by 
infection, but stand in association with dyspnoea, and the presence of 
endothelial cells in the exudate. There usually exists simultaneously 
an eosinophilia in the blood. 

With the help of a study of the cells in the exudate a diagnosis of 
new growth of the pleura or peritoneum can sometimes be made with 
surety by finding some of the cellular elements derived from a malig- 
nant growth. 

Observations upon Natural and Artificially Produced Leukotoxins. 
—CaurisTIAN (Deut. Arch. j. klin. Med., 1904, Band Ixxx., p. 333) 
gives the details of certain experiments with leukotoxins. The presence 
of the leukotoxins in the serum was determined by treating the blood 
of one animal with the serum of another animal, and observing the 
effect upon the movements of the leukocytes under the microscope. 
No differentiation was made between the different cell forms of the 
white blood corpuscles. As compared with natural hemolysins, natural 
leukotoxins were exceedingly rare. The only serum that possessed 
natural leukotoxic properties was that of the chicken, which was active 
for the leukocyte of the dog. Artificial leukotoxins for the white blood 
corpuscle of the rat were produced in the serum of the guinea-pig by 
injections of rats’ spleen. 

Although the motion of the leukocytes was stopped, solution did not 
take place. Further experiments showed that leukotoxins could also 
be produced by the injections of various organs which had previously 
been washed free of blood. The author, therefore, concludes that 
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leukotoxic serum is not specific, inasmuch as it can be obtained arti- 
ficially by injections of organs other than those which are concerned 
in the formation of blood cells. The leukotoxin, like the hremolysins, 
is destroyed by heating at 55° C. for one-half hour. 


Soluble Toxins of the Typhoid Bacillus—LacrirrouL and WAHBY 
(Central. 7. Bakt. u. Parasitkunde., Original, 1904, Bd. xxxv. p. 593) 
have succeeded in obtaining a substance in filtered cultures of the 
typhoid bacillus, which shows mild toxic properties for animals when 
injected intravenously or intraperitoneally. his toxic product varies 
in amount according to the conditions under which the organisms are 
grown. It is only present in any amount in young cultures, and if the 
growth is prolonged the toxin disappears. These facts are offered as an 
explanation for the failure of other observers to obtain a similar toxin 
in filtered cultures. The toxic substance is precipitated by alcohol and 
destroyed at temperatures of 52° to 58°C. The bodies of the typhoid 
bacilli from these culutres were killed by thymol and subsequentl 
washed in salt solution. After suspension in salt solution these emul- 
sions were injected into animals in doses corresponding to the amount 
of filtrate used. It was found that the bodies of the dead bacilli were 
less toxic than the filtured cultures. Further studies went to show that 
the toxicity of the filtrate was due to an elaboration of toxin by the living 
organism and did not result from the liberation of an intracellular toxin 
from the bodies of dead bacilli which might be present in the cultures. 
The authors conclude that living typhoid bacilli are capable of produc- 
ing at least small quantities of a soluble toxin when grown in artificial 
culture media. 


The Results of Obliteration of the Pyramids of the Kidneys in 
Rabbits.—To Ens (Virch. Arch., 1904, Bd. clxxvii. p. 477) succeeded 
in closing the outlet from single medullary pyramids in the kidneys of 
rabbits and made observations on the changes which took place after 
intervals of four, eight and one-half, and twelve weeks. After four 
weeks the tubules of the medulla and cortex which had been drained by 
the occluded papilla showed a general dilatation, while a new forma- 
tion of connective tissue could be observed in the cortex. After eight 
and one-half weeks the lesions had progressed in two directions. Some 
of the closed tubules had reopened and returned to their normal size. 
Elsewhere there had been marked increase in connective tissue, with 
compression of certain groups of tubules. Finally, a few canals, princi- 
pally in the cortex, showed extreme distension. After twelve weeks the 
areas changed to small, contracted, well circumscribed scar-like masses, 
which had much the appearance of the contracted kidney. Microscopic 
examination showed that the areas were made up of dense connective 
tissue, with here and there a few remnants of tubular epithelium. These 
—— are analogous to the alterations produced in other organs after 
the closure of their excretory ducts. 


The Pathological {Effects of ¥Periodic Losses of Blood.—The regular 
and periodic abstraction of blood from horses which have been used 
for the purpose of producing antitoxins leads to certain cases to serious 
derangement and Jeath, preliminary survey of these observations 
suggested to Theobald Smith (Journal of Medical Research, 1904, vol. 
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xii., p. 385) that the phenomenon which controlled the pathology of 
the condition was hemolysis due to a weakening of the red cells. To 
test this hypothesis the resistance of the red cells of normal horses 
and of horses which had been repeatedly bled was determined toward 
various percentages of salt solution. With the red blood corpuscles 
of the normal horse hemolysis begins when 0.60 per cent. salt solution 
is used and is complete with 0.42 per cent. solutions. These figures 
represent the maximum and minimum resistance of the blood cells. 
The resistance of the red corpuscles of most of the horses which had 
been repeatedly bled was so changed as to correspond to a rise in 
osmotic tension of 0.04 to 0.09 per cent. salt solution. Whereas, in 
the ngrmal horse the greatest number of corpuscles are destroyed with 
solutions of 0.48 to 0.50 per cent., in the horses which have been bled, 
the most pronounced destruction may take place with 0.56 to 0.58 

er cent. solutions. There is no evidence at hand to show that the 
injections of diphtheria toxin play any appreciable part in this change. 
Further experiments showed that the osmotic tension of the serum 
does not adapt itself to the change in the corpuscles. 


Investigation upon the Anopheles in Hibernation.—Suzuxi (Sev-I- 
Kwai Medical Journal, 1904, xxiii., p. 81) finds that the anopheles 
mosquito may hibernate during the winter, and indeed is able to exist 
at a temperature of 7° C. Though the vital functions of these mos- 
quitoes are much reduced, still the insects are capable of slow motion, 
and may even fly when disturbed. Between January 20th and —_ 
1st the author was able to collect 186 mosquitoes, all of them females. 


During hibernation the insects do not retain that age position 


which distinguishes them in summer, but rest like culex, with the axis 
of the body parallel to the wall. Most of the anopheles possessed 
fully-developed ovaries, and in a few instances ripe eggs were observed. 
The appetite of the insects is so slight that, as a rule, they are not likely 
to feed upon blood, though under favorable circumstances they may 
do so. In summer the digestion of the blood is completed in two to 
four days, whereas in winter the process is much slower and may take 
two weeks. On March 8th the author allowed himself to be bitten by 
several hibernating anopheles which had been kept in — cages. 
On March 24th symptoms of a quotidian malaria developed, while 
on April lst a microscopic examination of his blood revealed great 
numbers of parasites. ithout further investigations the author is 
not prepared to draw definite conclusions as to the origin of winter 
and spring malaria, but he inclines to the belief that the infection may 
be brought about by the bites of hibernating anopheles mosquitoes. 
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